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(54)THIe: FLUORINATED 1 ,4-DISUBSTITUTED PIPERIDINE DERIVATIVES 



(D 



Novel fluorinated 1,4-disubstituted pipcridinc derivatives represented by general formula (I) or pharmaceutical^ acceptable salts 
thereof; wherein Ar represents aryl or heteroaryl having 1 or 2 heteroatoms selected from the group consisting of nitrogen, oxygen and 
sulphur in which one to three hydrogen atoms on the aryl or heteroaryl ring may be substituted by lower allcyl, etc.; R represents C t 3 
cycloalkyl in which one to four arbitrary hydrogen atoms may be substituted by fluorine; R 2 represents saturated or unsaturated, aliphatic 
a hydrocarbon in which one to six arbitrary hydrogen atoms may be substituted by fluorine, aralkyl, arylalkcnyl, or hcteroarylalkyl or 
heteroarylalkcnyl having one or two heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, in which one to three 
hydrogen atoms on the aralkyl, arylalkcnyl, heteroarylalkyl or heteroarylalkcnyl ring may be substituted by lower alkyl, trifluoromethyl 
cyano hydroxy, nitro, lower alkoxycarbonyl, halogeno, lower alkoxy. amino, etc.; and X represents O or NH, provided that at least one of R 
and R 2 has one or more fluorine atoms. Because of having selective muscarinic receptor antagonism and being excellent in oral activity, 
persistence of the action and dynamic in vivo , these compounds are useful as efficacious and safe remedies or preventives with little side 
effects for respiratory, urologic and digestive diseases. 
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3+->*^-^ ^oy>H^ fitt7/U3*->3Hs 7=ySXIi(fiS6 

mm- 1 1 ra©7 y -^s^&sfcu 0»]*.tf*g&xi*±ie©s8iST* 
rasm^ K^ii : Fso f 5SjiM : F^t»/j:*p^«a»iiiin^ i ~2n©^ 

fDi^WtS^D? >;-;US (S'vf o7 ';-/l/g©5t±©£,t© i 
- 3 ^©jk&HTOffi!!^ K U y fr* p > *;ug> 7 y S> 7K 

SSS % -hnSx <£«R7/Up + ->t>;^-;US, ^oyyjg^ fi»7^3 
*^g, 7$ySXIi<SiK7;u+>'U7^ySTa^$*XT^Tt«kt^ ) J 
mi**H&Xtt±iE©g&aTB»$*lA: 2 - f'J 3 - £ 

>J>>;Ug, 2-^7VU;US. 4-f-77U/l'g, 2-f- 

x-7U«> 3-^x-^ l->f5^/y^ 2--T 5*Vy;U3k 4 
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-h-»^^-;WS. 5-h'';^-;p Sx 2 -e5^^S N 3-fjy* 
-Jim, 4-eu^~*3, 2- + y.j- ;l/ g N 2-^>y^- yPSX 
I* 2 - ^ > K V W-S d <h*<T'# 

T 1 - 4 ®<D7kmW7 y m=f- $ *XT (, > T *> J: t 3 ~ 6 

§|®^ot;M^3SJ <!:LT(i. «Atf x ^o^f^ *7dt> 

1 -7/M-D>7D7*^;Ug x 1 -7^d>^d^>^;US n 1-7 
^D^D^i/^ 2-7;^o»>7P7'DhVUS x 2-7^D^ 

3-7;l/tDy^y^ 3-7^oi>7D^>^;ug N 3 _ 
7;l/^p.>7D/\+-xy^ 4-7;^Di/^n^WH > 2, 2-^7 
^□•/^PT-ntVU^ 2. 2-i?7;ktD>>7D7^;Ug x 2 , 2 - 5? 
7^D^D^>fy^ 2, 2-^7Wd^d^.>;H n 3> 3 
-^7;^d>7d^;PS x 3, 3 - -77;U*d^7 uOf-ju^ 3. 
3-i?7MD^D^WH, 4> 4-y7;^Dy^o^wi/s! 
3. 3. 4, 4-f h57;l/tn->^D^^;^ 3? 3> 4> 4 _^ h 
77^D^ D ^^^ 2, 3-y7WD^n7f;^ 2 , 
20 3-y7MD^n^^;a 3, 4--; 7 Wd^d^^ 
2. 3-*7;l/7|-D*>7u/M->,|^ 3 , 4-i?7/l/tDi/^D^yy|/ 
2, 2, 3, 3-fh77;PtDy^n7^H N 2, 2. 3, 3— r 

b 7 7 7M- p 7 n ^ y^jimfrmfbtiZo 

5^1 sm<»muy.\ttmu<»mmmt*m&] tit. 5® 
©Bans* u < »^ttttr« v . iw.tf , mo 1 ~ 6 m^mmwy * 
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^;l/S. 3 - ^ 4 - y ^;W*>f-;ug. '\*>;l/g, 2 - 

^^;u^4->^Sx 3-/f-AA+->^S, 4 5 
^;l/^+ >;l/S> 2. 4 - f-;l/^>f-;US > 2 -i^ws+wi/gx 
4 . 5 - V/ ^;u^+ -»i_n 4 , 4 - i? / >f-;i/S> 'nT'^S. 

Kt'/Mn hVf-^Sx f h^fWH, ^V^f-Wl/S, 3-7;M" 
^;i/7*^-;u_x i-7;i/*u^>f"/u_x 4-7;M-o-*;/f-/i_ % 

5-7/M-P^7f7t/_> 1, 1 -'77;l/*D^>f-/l_ % 4, 4—77^ 
*n^y^;l/g. 5, 5. 5- h ^)7JltaK>i-jl^ 1. 1. 4. 4- 
fh57MD^>f/H, 1. 1. 5, 5, 5-^>?7;M-n^7^U 
_ % l -7/u^-p / \+>>>'i/_> 5-7;u^-p / s+-7;u_> 6-7;u^-p^+ 
•>;H, l, i -i?7;i/^-p / \+->-'i'_> 5, 5-^7;Wa^i/;i/Sx 
6, 6, 6- h U 7-M-p / \*->A_n I. 1, 5, 5-x h77;U^-p^\ 
1. 1. 6, 6, 6-'<>9 7)l*n'\*i/fr&* I -7 to* 
n-4->*7l/'<>?\/l_* 2-7;l/5fP-4 ^/l^7^l/_. 3-7 

;i/4-p- 4 4 -7;I/^-p- 4 ^;w^>^;ug, 

4- 7;l/tD^fMyf;H, l, l-v?7^o-4-yf;Kyf;i/ 
4-h'j7^n>f;K>f;l/S > 5, 5. 5 - h U 7;M"P- 4 - 

hU7;M-py f-^yf-A^ 1. 1—77/M-P-4- hU7;U^-D^ 
f-;i^y^;l/g> 1. 1. 5-h ';7^p-4-y^;U^>^;i/», 1- 
7;M- p — 4 — ^ A_ x 4 —7 A* p — 4 - y 3 1 VAg^ 

5- 7;M*P--4-;<?7W\*v'A_x 6-7;M"P- 4- 

g x 1, 1 - i?7A/tO-4 -/ *J\"\*i/)\sm^ 5, 5-^7;l/^P- 
4->fAA+->^ 4- h'J7;l/^P^^^'\+->;l/„ N 6. 6, 6- 
h ij7^tP-4-^f^A*->Ms 6. 6. 6- h 'J7;i/to-4 - h 
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***i,A* % 1, 1-*7**d-6. 6 6-hU7^D-4->f- 

3 2-7*^** 2— 3— ;>x-;u Sn 4 _ 
3-y^- 2 -^>^;U S> 3-y**-3-*U- 
4 -y**- 2 4-y^- 3 -^>^-;^ N 4 
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,U S% 4-y*/U-4-<vM?iA*, 5-y^-2-^**iA^ 5 
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-2-^Tt^HS, 5-/^-3--,^-^ 5->f-;u- 4 -/N 
7x^« N 5-/f-;b-5-^x-=-;US, 3. 4-i^^-2-^> 
3, 4-^^;U-3-^>^-^ 4f 5-7^,1,-2- 
'S**-** 4, 5-7^-3-^?-,^ 4 , 5 _^^_ 

Ss K^-b-zm^ ^ h ^^- ;us> 

l~7;^o-4-y^-3-^>x-;m > 2-7/M-d- 4 -,< 
^;U-3-^>^-;^ (E) -4-7*tD^*-3-^>f-* 
Ss (Z)-4-7^Dyf;p-3-^^-^ Sx i, i-^,^ 
□ -4-^^-3-^^-^ 2 2 -Wd-4-^*- 
(E) -4- M; 7/^ 0/^-3-^^-,^ 
(Z) -4 -HJ 7/^0/^-3-^^-,^ (E)-l, i_y 
7^D-4-h»j7^ny^- 3 -^>^-^S N (Z)-l. 1- 

U 7^*n- 4 - h U 7**p> f-,1,-3 , _ 7 ^ D _ 

4 2 -^>^-;US. 4-7^tD-4->^- 2 -^>^ - 

/. f-^U- 2 -^>x-r.;US, 4 - h ij 7/ktu / 2 
4-7**0-1, l-i?7A*D-4-^*-2-^VfiAl, 
1 -7 7 A* D - 4 - h U 7 **o > ?.,U- 2 ^ 1 -7 
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u- 4 -/ 4 -^Vf-vH, 2 -7;M"P- 4 -y f-;b- 4 

f-^gx 3-7;i/^D-4 -> ^;u- 4 -^>t-— ;US^ 4-7;UjTp^ 
4 -^>xx;i/g, l. l-^7;l/tD-4-^f;v-4-W- 
2, 2 - y u - 4 - > f ^- 4 -^>f-^I, 3, 3-^7 

;l/^-U-4 ^;U-4 -^>x-^Ss 4- hU7^Dy^-;l/-4-^ 

>f-x;i/g N i, i-i?7^o-4-h'J7Moyf;i'-4-^>f- 
;ug> l, l. 3, 3 - f h 7 7 ;i/t p - 4 - ^ f 4 >f^^Sx 

1 -7;l/*o- 4 - 2-7;l/;tP-4-^ i f 
;u- 3 -^+-t?-^S> 4— 7;u^-py f-;P-3— 6-7;u 
tfp— 4-y ^;l/-3- / \+-t-;l/Sx 4- MJ7;U5fP^ ^ ;t/-3-^* 
-tr-^Sx 1. 1 -^771/^-0- 4 f-;l/-3-Av+-lr-;l/S N 2. 2- 
jJ7;l/*D-4-^f^-3-^Hri ;l/Sx 4- Y V V )V*u i * )l- 
3-s\*-t->l&, 5, 5-> ? 7;l/^D^^>'U-3-^+-t?-;US> 6, 
6, 6- h 'J 7MD-4 f ;P-3-^-M % 1. l-v?7/M- 
d-4- h U7/M-oy ^;U-3-^+-t— 1, 1-^7^/tD- 
6, 6. 6- h 'J7^o> 5 L ;l'-3-'\*-tr-;Ug N 6. 6. 6-MJ7 
;M*p- 4 - h U 7;l/^-o> ^/U-3 -'\+-t?~;USI?©*gSlSy : 7 y * 

2-^>^-;l/g, 3-^y^x^g, 4-^>^-;l/g N 4-^^-2 
-^>f-^.^S, *?^x;l/g N -f->x;Ug N «7 >x ;U 

H&tfdftbGDffitcD 1 ~6fl0**ITPj&<7 ^m^Tg&StlfcT^* 
x*g : 

i/7o7n t'/l/i^Ug. v/?P7*P tVUT'P fcVUg, i/^D7 p atVU7^ 
jm. •>^D7 , nhVU^>f-;l/S N pt*p fcVU^Wl/^ v?p7*p 
\£j\s\"X*a>&* i>?P7>;M^/l/g> v^PT^i/xf-zl/g^ >^p7 
f-yl/7*PhVUS^ ^^P7*^U7^US N ->^o7f/K>f^S> ^?p 
^y^M^n^ v^p^v^ux^ug, v/7P^>f-;W7*PkVUS> 
p^y^l//?-,'^ •>£o'v*S/;k*f\rt/^ ^7 p's+WUx^yl/ 
'>^P / s+>/U7 , pk*;US^ •>?P'\*wP7'?-;i/g N •>^P'\7'^;i/ 
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***** 5/^o^xfA| % ^n^M^pfc',1^ >^d-, 
atfif-jirfov^ 'stuffif-ji,?*^ \->***, 9u ^ y * 

3-x^>*o^*, M *;l,g, 2-5/*o«>**x* 
p*>**) x*A*fc 2- (3-y**s,* D *5/*/W x*,U3, 2 - 
*> ^;Ug. 2- (3-x*,Ui/*o^>*,U) x*,Ug N l-y^u-> 

fD^Wf^ 2-x^/l^p^,^,^ 3-x**s, 
^p^+WM^US, 4-x^U^^ D ^.»M^S, ^d^^ 
^x*** 2 - (l-y^^o^^) x**fc, 2 _ (2 _ yf . 
A^o^+S^x*** 2- O-^l^o-s*^) Xf-,U 
S N 2- x^;US> 2- (l-x*,l,.>* D 

^*S/;U) x^ua, 2- (2-^,1^*0^*^1,) xf-,U2£ N 2 - 

x*** % 2- (4-xf;i,^o^^ 

^M^HJU 4-x*,l^ D ^ 
^M^Vl/g, 2-i/^p^y^Ux^uS % 2- (l-^A^n^r 
*;U) x^g N 2 - (2-y^Ui/^p/s^^) x^Ug % 2- CS- 
^U •> * p x**S. 2 - (4-y^;u->^p^y^ U) x ^ 
^S. 2- (l -x^^«/^ D /\yf-;U) 2 - (2-x?-,U->? 

a^zr^-jl) x^/US. 2- <3-xfvU->*n'V/f-*) X ^ ;U ^ 2 _ 
(4-x^v/^n^^U) x^US, l D ***A,y*,|, 
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Sn 1 -x^ui/^p^^M^;^ 2-xw^o*^f;Mf* 
g x S-x^l/v^P^f^M^^ 4-x^i/?Dt^fW^ 
S > 5 -xf^>^Dt>fWf^ 2- ( 1 - y *o;*-*f- 

5 )i) xf-;Ug N 2- (2-^ i-)V'y^uir^^)\d x^l/g, 2- (3-^ 
^U»>7P;l-7f-;l/) x^;ug> 2- (4 -y f-Av^n^fv/W xf-;i/ 
2- xf-yUg^ 2- (1-x^A->?p 

*7f->>U) x^;bg N 2- (2-x^;l/'>?o*?f-4/) x^/Ug N 2- 
(3 -x^;l/->?P*7^A) x^;Ug. 2- (4 -x^;l/:>7 P*7f- 

io A) x^;l/g % 2- (5-x^;U>^d^-^^^) x^;Ug N 1-7;M" 
D _! _ >^ D /\+i/yl/^^yUS N 2-7yM"Pv'7P / \*-WM^>'l'gx 
3 _ 7 ypjj- D .> ^ D /\^ ->;W ^Ag N 4 - 7 o •> 7 D 's* 5/ Av* f- A- 

l, l -v>7A*p-i -i/^D^->;u^f-;i/2S N 2, 2-v?7A* 

oy^p^WMfM, 3. 3--77>>M-p •>£n'v*..>/Mf\Afc» 
15 4 4 — i?7;M"p p^^-WM^Ag^ 1 — 7;M-o— 1 — P"\ 

7^A;<^Ag> ?-7;l/tD>'?a^f;Mf^ 3-7A*pi/7 
P'V/f-A^A^ 4-7;l//J-D>>^n^f;Mf;l'Sx 1. l-5>7 
;U;*-p- 1 -•>*P'V7'f-A*?-AaS % 2. 2-^7;l/toy?o^^ 
3, 3-v?7A;*Pi/7P / Y7 , ?-Ay ^Ag> 4, 4-y7M 

20 p->:7P'\7'3 1 A;<^Ag. 1-7/Wo-l- (3-^f;k>^o^i/ 
;u) 2-7/i/tP-3-yf;i/y^o/\*WMf;i/i> 3-7 

A*p- 3 ?-A>7 p'N.+ s/yl/y ^Ag, 4-7;vtD-3-^^> 
^n^WMf^ 1, l-i?7Ata-l - (S-^W^o^ 
•>A) ^Ag> 2, 2-5*7A*D-3-y f;l/->^n^W f-A 

25 S> 3- M 7A*P;<3 L A>7P'M 1 ->A^5 L Ag x 4, 4-i?7M 
D _3_y f-;ui/^p^+i/;i/y ^;Ug N 1 — 7;M-p-2-S'£p'*>f- 
y|/xf-;l/g x 2- (2-7;l/tD'>^D'<^) x^;Wg, 2- (3-7 
;l/tn->^D^>f;W 1. 1 -?7MD-2->?D'?>f 

;Ux^;Ug, 2- (2, 2-^7^tn>/^D^>f x^;l/g N 2- 

30 (3, 3-y7;^o->^D^vf;P) xf;H, 1. l-i>7A;*P- 
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2- (2, 2-^7^D^D^Vf;|,)i^ i, i-;;?,^ 

'^ D7 ^ ^W±©ff £ ©tR^i? tifc® 7 J^^xmm £ ftX t *T *> 

->*p^>*,l^>x^;l/g N v^p^^; U y D ^- ;l/S> j^p^ 
* p * * p^ - jim&UZ ft c,<d& ft® 1 ~ 6 {i©7k^^^ 

^ ? p 7;U*^3Lh©ftft©*$jf ? «7yi/+;HT'I«| *x t> 
ck^^^p^ptVl/yph^yus, ^^oyptV^f-^;^ ^py D 
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;uyf-;USx i/^oyn^K>f-yVi N D-/p / *-=.;l/ / \*v'>'Hix 
v/^oT'p^— yP's^xJUgx y^n^f-/Wf/H> •> ? d -/x— JVx. 
x^g> •V^pT'f-^Dt^ ^a^x>x^.,'Mx/t'g> >i7w\ 
+-tr^;U/^;l/S> p's -H/xf-^gx y^n^f-/Mf^ 
g % ■> ? d^:/x— ;Ux^;i/g, i/^o^x— ;M^;Pgx -/^p^x 

(2-yx;i/-2->^n^>x-vl/) (2- 
/f;k3-y?D^>f-;l') >xA*x (5 - ^ f^U- 2 - p^> 
f-/W ^f^S> (5-^f/hl->^^f-^) ^f/^ (3 
-Mf-fr- 1 -if 9 o^yfi*) yf-;USx (3-^f/l/-2--»D'< 
>x-;l/) yf/^ (3-^;l/-3-y^D^>f-^) 
(4 -^x/P- 2 - i/^D'Of-— A>) y^^S. (4-yf"/U- 1 -S'* 

->?o'\*-bx;i,) ^x;i/g> (2-yx;i/-2->^P / \+-b— ;u) >x 
;ug> (2-^x;l/-3-v'?P'vHr-;U) >f^S> (6-^x;l/-3 
o'vf-fex )V) ^x^gx (6-^f;i/-2-^^D^t-;l') y 
x;PSx (6->f*-l-^o^t^) yf*i, (3->^- 
1 -.>^ D ^\+-t-;l/) >f;i/g> (3-^-fvu- 2 -i'^D^-biA') 
^x^gx (3-^f;i'-3-«>^o^-i?-;i') ;/x;i>gx (5-^x^u 
-3 - >^p^+-fe~^) /^gx (5-yf*-2-j/?o^t- 
;U) ^xvUgx (5->f^-l-5/?o^i;i/) (4-^ 
i-jV- \- : s9 p^\+4r— ;U) ^ x^gx ( 4 - j* x;P- 2 - •> ? n / s+"b 
x;u) ^ x;l/gx ( 4 - > xvb- 3 - wsj-b-jU) J x;Ugx ( 1 - 
/ ?ji>- 2 - -y^DAyf-^) ^ x^S> ( 1 ->f/v- 3 - 
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y ( i _ y 4 _ ^ D ^ - _ , u) y ( 2 

D ^^ ] **** (W^-a-S^D-V/*-*) y^ 
JIM, (3-^A-3-^p W - W (3-y*,u_ 4 

"^ D ^ ;W **** (e-^-s-s^o^-*) y 

**** (8 -y**- 2-5^0*^-*) **** iB-*+»- 
- 3 - •> * - ; U ) y ^ ;U g x ( 4 _ / 4 _ fy ^ D/Ny _ _ 

;W yf ^> y*,ug, (5-y 

^-2->^D^f^) y^u S% (5-y^-i-^p^ 

<8-y*A>-4-5^D***iA,) y^Ug, (8-y^U-3-^ 

Ss (8->^-i-i/^ D ^ iA , );tf ^ (3-yf-,P-l- 
^ Dt ^^ ***** <*-'**>-2-i,fia*fi7-*) y* 
A* s U-Z+fi-S-isfivlrfir-M y*,^ (3-y?-,U-4 
-*>o*>f-*) y*** (7-y^- 4 -^p*^, u) , 
(7-y^U-3-i^o*^/U) y^,,,^ (y-y^u- 

(4-^;hl-^ D ^^ ); , m (4-y?-,u 
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yf-^Sx (4 -y^;u-4-i/^D^-^7 L ->'l') ^^-^Sx (6-y 

^^/USx (6-^f*-l->^o^fiA/) ^f/l^, (5- 
/l-jl-l - i/?u*?7--Jl) ^f-^Sx (5 2 

/^^Sx (5->f7l/-3-S'*P**fv=.>l/) ^f-^Sx (5 
-/^ju- u*?9-)\<) * f-;ugHRtf::*i£©ffiit©i~6{i 

7 A,-nw& £ ftx i^T k <U > •> ? p 7 yi^ -^7 ;u+;PS ; 
•> * p 7^-^*±©ff a©**©^ 3Wa»T;l/*;H5"CK» $ tlX^X 

01-6 ^©TkmiCi 1 *^ <y fSH?T'g& $ tit: > ? vTfr'r-frTfr'r- 
[TvtXs*)^ (K754/*/i/K©«U:©ff*© l ~3m®7mfcW& 
t;1/p+->^^-^»x ^py^^ {£®7/H3*^gx T^ySXIi 

rr U -;i/7;i/'7--^S mr 'J -yi/T^y— ;wg©$±©ffig© l ~ 3 
{i©7Xm^ : F«fiifST;U+>'l/Sx K U 7;Pto> ^;US, ^7;S> 7KK 

->S. 7 = ;£XliMT;l/+;l/7; ygTM&£*iT^Tt>cU\> ) J <h 
tt5fclMlXttB«l**ifcKfR»8-l 2{i©7 'J -;U7;l^-;Ug£#J* 
Lx ^Jx.^*g^Xli±IB©a^ST'^$n^7x-yi/7 p p^-;uSx * 



WO98-05641 [file://J:\Leqal\Patents\ W O98-05641 .cpc l 



Page 16 of 1 



10 



25 



30 



W ° 98/05641 PCT/JP97/02600 

14 



TDif^t5^ D7 -jitj^jim fflt^Dj U -*7***g 
©»±©£*© 1 ~3«©**I!FRiffi«7**** h U 7**oy 

* ^7/* *K* -hDl, ffift7*3*>/**,K-/i,* /np^-> 
ffi»7*3*.>* T$ysxiifia7;u+yU7 5ys-eff»$*iT 

<J ****** 3 - * !l 5>/M 4-k*'j^f;H, 2 -*7 

y'y***** 4-f7/-J^f;H, 2-fii^fA|, 3-* 
^-***** 1 —T S^/y*/*^* 

2-^;^/<J;Mf^ 4->r^y;M*,i* 3-t'^/'JWf 
** 4-e5yy***** 2-7U^f*i, 3-7>i;Mf;b 

* 3 -fcTny *>*.,!,* 2-h*U = 
** 4 - f ij $ *,U* 5 - e 'J S S?^*/. *** t*7 
**** 3-f'J^^;M^;^ 4-f»^y- W f;H N 3 _ + 

is vy***** 4-+;ijw^s, 5 -+y>j^f^ 6 -*y 

y***** 7-+;ij;Wf^ 8-*yu/uy*/m % l— fy + 
*'J;M*** 3->f y*y 4 y*/ y,M*** 

5-^y*y U;m*** 6->fy+y y***** 7--fy*y>;;u 
**** 8-^v+;'j;Mf;H, 2-^>«/fx- W f;H s 3- 
t>'/te^f*|, 4-^>/fx-;MW!, 5-^>y*x- 
***** 6-^y>/fx-yMf;ps s 7-^>y>ii/Mfy|/* 
2-OK'JWf;H, 3-^f>KU***** 4->fyKy**** 

* 5->T>Ky***** 6-^>KU***** 7-<>KU*y 
*** 2-/<>X>f^'/ijWfa 4--<>X^^yU;M** 

* 5-^>x>r $*vy***** 2-^>y>7y*y***** 4 
-^>v*7yy***** 5 7 7* «;***■** 6 _^ >y 
*7yy*y*** 7-^>y*7yy***,i* 2 

y***** 4— C^+t'/'JW^ 5-^>y^*^y.;;p 
**** 6-'<ymt7ywfj« N 7-<>y**-y-yy*,f* 
** 2-^//77-;Wf^ 3-/<>'/75i^fAi, 4-< 
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y^uS, 7-*c>V7 9-;Mf-^ 2-eu ^;wx^;us N 2-ey 

^yptVl/Kx 3-f; v?;l/x^;PS, 4 - f »J -^Ux^l/g, 2- 5^7 
VU^x^l/g^ 2 -f-x^;l/x^;l/S> 3 -^xx;l/xf-;US. = 
5 ^/'J^x^Ss 2--f ^7'JAx^;l,S> 

4-h' , 5 v /'J^x^;l/S N 2-7'J^;VS, 3 -7 'J ;l/x^;Ug N 2- 
h°p U yl'X^Ug. 3-k'D'J ;l/x^;US. 2 - fc: >J * ^x;l,xf-/l,a N 4 

- f y i ^x;Wx^;l/g N 5 - f'J < -7x;l/xf-/i, 
S> 3 - t: 'J ^x/l/x^US, 4-fU^^x;l/x^;US. 2-*x^;i, 

10 x^;i/S. 2 -K>*/^x-;l/x^;l/S > S-OVfi-^xf;!/^ 4 
-^>-/fx-;l/Xf;l/g s 5 -^^'/fi-/l/xf;H N 6 -O'/f-x 
x;l/x^;l/g x 7 -^>y>xx;l,x?-;l/g N 2 -f* > KU^xf-;^ 3 

- -f > K 'J 4 - f > K »J ^x^;l/S> 5 - f > K 'J A>x*4/ 

6 - W > K U ;Px^;US. 7 - > K U ;l/xf-;US % 2 - ^ >X-f ; 
is 7>J;l/x*;l/Sx 4 -^>X-r i ?VJ ;Px^;|/g % 5 ; ?VJ 

;px^;USs 2-fOVf-T'/U;Px^;l/S > T'/'J/l/xf;!/ 
S> 5-^yy^TV'J^xf-;l/S N 6-^>y^TV;^xf-;US. 7- 
'O'/fT'/'J/l'Xf^ 2-^>'/*+-9-V*'J;Ux^yl/S > 4-OV 

**-y-y*y ^xfvi/g, 5-^> > /^+-y-yj;ux^;us > 6-^>7** 

20 **/y;Uif-;bSs 7 -<>V r ^+-9- < /U^x^;l/S s 2-^>77 5x;b 
xf-;l/Ss 3-^>V*75-;Pxf-;Pg N 5 
-^>'/7^x;l/xf-;US. 6-^>77 5x;l,xf-;l/g N 7-^'/77 

;i/»©^±©ff«o i ~3 m<»i)&m=?\%]m7 fr*)^ v y 7;m-d t 
30 - 1* y -jjizfv^jvm, 3 - tr y ^^yD^/i/g, 4 - try i?;i/7D^ 



WO 98/05641 



16 



PCT/JP97/02600 



-7ij^a^ 3-7.j^ D ^ 
2-+-y;^D^^ 2 — ;y/fxiA^D^iAlXli2 

***** **** 7utTA*. <V7D^ 
7>,ug, ^yy^s, sec-^ t -7*;u«. ^>*,u 

rfi»7;u3+s/»j tits mmim^emommxti^moT 

^>^;u^-+i/S. *7^>^M-*i/g N ^*5/yu**^Xtt 

y^i/A^'-^ sec-rh+w-^ >rv7>^> 

rT9A*A*+.>**fc*fcj «*»7~1 0*075*** 
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tVl/T ; J S> -f V/d t*A/7 5 T'f-yUT ;;S> sec -7=f-)V7 
t -y^T^yS> ^>W;;Sx -fV^yW;/S^ 

^y^9-)vmo7)v*^)fy^^-mx'm^tntzim^nm-i> 0 

;uSH0i£ii7^^y'<>'US ; mx~l*7 x-;U7-trf-;i/S. 7x/ + m 

> a /WK- ;i/S> << v 7 h * > * A»£-/v&* t - 7 h * •> * ;i/tf~;ugl| 
©i&^ArJ^i'rt-'l/*— AS ; #RI*2 -7*0^— /l/^i/ftA-sK-AS 
*©7Afrrji/**i/*A*K— A* ; Wittf^>^^**->*^JK— A-Sx 
p-^hD^v^ A** 5/ # /V^-^i^®7 5 Jls*** totf—fr 

m ; h y ^*a-> u as, t i-)\>y >)ji<mm(Dim7)i< 

U ;USH-C^$txfc7 ^ /SXt;M£*a7A*;U7 ; /£*»*U 

tz7 1 ;&xwmT)\'*j\<7 ismwt u\> 
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B5IH-»^ [I] Kfc^T. 

(1) Artt7-J-;HX«1^ S?^TSCfig»H^^4^^ 

(2) R , lil~4®07.y^^s ± {^ LT ^ T ^ J . (( ^^3_ 6 

•©•>*P7***ag**U *T*t><>?p7^Ug, s^p^yfviau 
•>^n^+>;us. 2-7;M-p>?p7f-;Ug > 3-7;Wp-/^ayf 
2, 2-^7;M-p->?p7^,ug N 3, 3-i?7^D>>^D7f 
2-7;M-p->?p^>f-,Ug N 3-7WD^DA;>f;H N 

2. 3 , 3-^-7^D->^p^>f-;U 
S> 2, 2. 3, a^yi-ji,^ 3, 3, 4, 4 _ 

v^a^y^l/g, 2-7;M-p>?p^i^>;i / g x 3-7 
yM-pv^p^+wi/g. 4-7jl*vis?v^. >A/ ^ 2. 2-/7;p 
^D->^D^+i/;l/S s 3, 3-i?7^p>^D^>;USRc;4. 4- 
i> 7 p i/ >? d ^+ i/yHA^t u 1 

2-i>-7;M-p^p7:f;US s 3. 3 - ^7/M-p •> ? p7'f 2- 
7;l/^p->^p/<yf-;US > 3-7;U^Pi/^p^yf.;i /S> 2 . 2-^7 
;M-pi/?p^>f-yl/g N 3, 3-^7;l/^p-/^p^>^;i/S N 2. 2. 

3. 3-xl^7;M-p->:7p/<>*,ug x 3, 3> 4> 4-fh57;^ 
p>^p^y^;US> 2-7;l/tay^^^ 3-7;M-p«>*p 
^■>;l/S. 4-77M-Pv/*p;v^>;l^ 2. 2->>7;M-p->*P'\ 
+ 3, 3-> J 7;l/>J-Pi/^pA.+ .>;i / g Sc ;4 ( 4-i? 7 ;l / ^- u -> 

(3) XI*OXI4NH££U mNHA^U^ 
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(4) R'teffig© 1 ~6®<D*mm=?ft7v%B=FTm&ZtlX^Tb£ 
l *m&k 5 ~ 1 5 flOttttXtt7ii«l©l!SKfl6«ft**ax T 5 

gtfftS 1 ~ 2 fljO'sfolR^WtS^f d T U -/bT/U*/HI« L < tt 
/vfDT'J-^^-^S (l^77/^;H, T 'J -yUT^^-;^ ^ 
f-Dj'j —*T ;u+;i/SRO f/ ^f - d 7 U - ^7 ;i/^-;uS©S±©fiic© l 

-smvitwfr&'&B.y****- vv? ******** ^7***7^ 

-haS, fi«i7^3 + v/^;U^-;l/S N ^DfvH?> fi«ft7;l/3 
*>>g. 7 5y*XWff»T^*/P7 5y*TK*S*iri^Tt»J:t^ ) * 
ffi«CDl~6ffi|©**W : f* < 7v*IS : f'T?ltJj|$tir^Ti 

j^riea [in 

R 3 R c 

- Q -i-i-R e [n] 

R b R d 

Q[t**V>*« x-f-lsy** h V * *V>*X\t* h? * *ls> 

*w*&u R'acfR'tt^n^n*'*^**^ xi*R'&tfR c i*- 

KCttoTI|i*S£*«lifcU R\ R tf Ry r R'(i|5]-^L<{iffl^0, * 
ti*'ti* tK^^ fi»7^*;H6XttK*«(3~8ffl«)->^D7;u^i/* 
fL<«i/^D77l/^H*ftK ^IMiR'tR-XliR-tRMi, * 
ftW-fcl::* o TJ^& 3-8<@©i/^D7 ****X& •> ? p 7^- 
***WM?Zo ] T-^^n§S> 7x*f;H, 7x^;i/7 

3.**** 2-b'U V*7a\£**s 3- t*U 4-VV9* 
J**** 2 -f-7*/U^f-^t» 2-f-i-;M^S> 3-fxz;|/ 
^^g, 1 S^V'Wf-*** 2--f $ yvv ****** 4-4 
I ^V 1 ) ****** 2 -7 V ****** 3-7*)****** 2-h'n 

3 - en 'J;M?-;US (ffiU m^y^*** 7**** 
;l/S©^±©M© 1 ~~3m®**M*ttfcB7****. h l )7**a* 
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«±©ffi«©l-3ffl©7k*K : Flifi«7;i/+^S. hU7/P*oy^ 

x>x,u* >Sf^©W«X7U^>K^j{,W^n^o 
*fPJ?©lnife-#3; [ I ] ©tt&Ul*. N 
(a) [III] 



HO — I — COOH [in] 
R 10 

SR^xDT U -;WS©«±©ffifc© 1 ~3«©**jBrPfcte«7/U** 
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20 



/U7iygTg&<**iT^Tfe«fci\, ) R'°l*ffi£©l~4<@©7K 

sinew? v fz^-zmm s n-a >t *> £ << 3 ~ 6 mo «> ? o t ^+ 

li*©RfcttR*tt*> C I V] 



u< te&gsn/c 1 ~2fl©7k»»xtt*+ vs*wr*««»5~ 1 sm 
o&mb<ii*maommmtkim, t?jv*jv^ tu-/ut;^ 

{l©^xn|gR 1 £W-3"£'vro7 U-;i/7;U+;US^L< II^dT'J -A* 
7;i/^^;uS ({B l n S7 5A<*/i/as* 7 U -;U7yu^-;uS. ^7-07 
|J -;i/7;i/+yi/S^U C/ \7 1 P7 U -yi/7;uy-;i/S©^±©M© 1 ~3{i 
©7K*S : F-iifi«67^*^UiSx YVyjVtv/ >7;S, 7k®g N 

-hag N ffiaft7Ao*i/**jK.=.7l/S. ^Dy>B^ &*&7A=J*> 
S> *«»«l/<«ff»snfc7 5>'3ts *«»«L<ttfii«$tifcfi»7 
;i/+;l/7 = y SXIi7 5>'i/+;i'^+^^>'l/^->'i'STM^$tiT^Tfc <fc 
l\ ) ^bTX»iNHXIiO^-To ] T**£*lS4t£$iXI*<e© 

& £££ $ ii\ R ' 0 X(i R 2 0 L < $ tifz 1 - 2 <B©7k&S 

ttt7fr*fr7 $ y **W««fci*«MS©Ki**fTi\ <£8R7A3*i/*7 
;l/^-yl/SXIi75;l/+^+>>^;^'-;l/S^Wr5li^li7 $ /I'n® 

(b) ±IS-I!ft^ [III] ©*/b#>KXtt*©R«ttR*#*-«5a: 
[V] 
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HX-^\- E [V] 

S<fc£&Xl**©£<bE£$#, »6tiS-»SC [VI] 



10 



Ar 

HO- 



R io V_/ 



[VI] 



K4\ Ar. R«\ XR0fEttlWBO«»**-r*] H**tl*it4M* 
M«ll«, -&5£ [vii] 



R 20 -L [VII] 

is £l^©R lo &tfR 20 ©^&g£Sfjv % mm 

(c) ±£-»5t IV I] ©^«j*JKfii»Lfc^ [VIII] 

R^-CHO [Vffl] 

L < ttfild^ 1 - 2 {@©7kS&SXli** VS***Sft*ft 4 ~ 1 4 j@ 

l~2^©A,xoirP£W^^-f P7U-;l/g, ^P7iJ-;l/7 
25 ^*^»^L<{i^aT'J-;U7;u^ ;l/S ({EU ^ 7U _ ;Ug ^ 

fi»7;U3*->*A/«K-;uai, ft»7^3*->ai, 
30 L<li««tiA:7 5y*, *«M»L< ttfiW*ftfc«7***7* / 
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•To ] T*$n3tt£$tS7C«7;U*;Mt£fcK:ttU *l/T«B«fcf6fc 
T±I5 <h |II1£© R 1 °R R " OgifcKJfcfcfT 9 C <k K <fc 0 * C £ #tb 

±te^ [vi i] izts^x, Liwior^^n* rjittstsj tbx 

±K5t [V] [VI] Kfc^T. EICck^TS^tlS ^ 

yg©«&SJ <b™iB®7 s yg©#M£|iHa©«ag£iti*-f s 0 

»IE«UiXg (a) irfct^-C. * [I I I] ©*;l/jKy|fttt % S [IV] 
[I X] 



±is«^R^i-fc^Ts Hi^TOtbT^ffl^nss; [iii] ©*a«k 

So 

ft£> fl|;Uix N, N' - v? >?o^*i/;l/rt;W-CiM $ K> 1 -xf-;U- 
3 - ( 3 - i?y f- A/7 $ y 7p bVl/) #;l/?KSM $ K> y7i-;WX* 'J 

tl> 1 3 - (3 - i>/5^U7 i J 7d tVl/) fjfrtf'M S K 




[IX] 
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[iii] ©ffc£4&i*/w=*fLTi~5i3a % mzi~2%m<Dmmi*it 

f-;l/T 5 >«f©l6Kf»3«7 ^ > : try >>> x 4 - itjtf-jij $ y t *y i? 

mmmtisTtt, mm, ^x^x-^ xh^t kd75> % n. n 

-2 0°C~1 0 0°G©i5ffl^i-r^C<i:*<-C^, **S*frTCE«tt, 3 

a [i 1 1] ©fc£*K*hr*a; [iv] ©<k£«ii*©ig©&ffliij£ 

»w6ut**.*c: a: [I I I] ©fcaftl****: 

OS: [IV] ©ft£*Xtt*©«tt, l-5f;K n* L<ttl~2**0 

ijISS: [IX] ©*^ij>jrft^ iUl I I] (OijJlTiO 

&ZK&&mmmz$to\stzVk s ^ ci v] ©^«jx«*©ttt»^$-a- 

3 C <t C «k o T 3 C <t 3 0 

3 [I I I] ©**#>tt©EfcttRi»tti:UTti, f|ittfiXx;WkX 
«7 $ K^tSit>cte^T^yu^->;ws©^l:©^«)CW«^b^©^ 
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5$ [i 1 1] <?>* Astf>wt<DmGmii*vm, atnn ®*^«k>k 

;^pij h\ t> <a 4 K*©I&K8e*j >SE ^n'J K3? £ R JC $ 

i**c<i:i;:<J:?m Sttxxx;His St [I i I] Q>*to*y 

-x.f-to-3- (3 - >M f-toT i JfuMto) JjtotfVJZ K> i>7xX 
;l/*x* U ;i>7 * h\ V f U >>;l^7>;U7 h F- h U 7x-W^7 ^ >H 
©fi&&$ij©#£Tx 0MU*N- b Ko*->x* •> W = b\ N - t Kn+-> 
7*;l/>T; K> l-k KD*S/^>»/hU7V-;u»©N-t Kn*$/ft£ 
4--hD7x;-;k 2, 4 -5>x hD7x/-;k 2. 4. 5 - h 

ft^W^C^A^T^x fttt7; Y\t, [ I I I ] ©rt^tf 

ijot, «itii l, r -*;w*-A^-f i. r 

[I I I] ©**#Vll©Rfc«**{*£« [IV] ©ft£«<J*© 
N-^yf-;U^UA7^ h\ v>*-*1f>s 'O-ffy, htox.* s JODKy 

<«kyf-u>> ?dd*w, mmttitm. v?vvx.?>^ hj* 

DDX^l/>Xli±IS?§^©M^WWb^ ^{Cv?x^;l/x-x;K 9 
uv*toU^ f h5bKD77^ N, N-y^W>W? K> 

-2 o°c~i o o°c<Dmmftb-rzz.tfrT'£z>o 

St [HI] ©*^>»©RlSttR*(*l=*f"r*^ [IV] ©ft 
^Xli*©*©«ffl«^«K«K«l8$n* *>©T(i/j: < „ BFRlKttlt* 
(*©i»S3SlCffibT^*SC£j&<T£SK St [I I I].«D*/M5> 

K©Rl6ttfl#iH*^*fcOSS [IV] ©ft£fcXii*©8Hii~5* 
;k flF*L<Wl~2*;l/©«iHrt-Cfflt^wi:*<-C#So 
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[ix] -v&ztizm&it&yitp, K ,0 * i *&mL<imm£ti 

1 - 2 »*i*gXii** V X««rr« WKik 3 ~ 6 ma> •> t D7 ;^ 

#n*«a fix] oft^icwi^^-ji^tjiMisft^^^yt 
KM»oxff9Ci:m, i«WMitLTii. m*.K mm. mm 

1 0(TC, ff*U<WM-8 0«C©ffl«{c T ff-5c^-c*5 o 
*&gX(***7S©7 y *IB^©£S|{i s a ^ *Mbr*i, 

«E»^ 7-yW-tr^OA, 7yftf h77-f-;UT>^-7A, h 'J x (v 

7 yft h ->^©7 ymm* 1 *? £ U< (i 1 ~2 

ffl^T, $f£L<(*-80°C~l 80°C©$5aT\ 1 0#f§I~7 28#FJj££ 
Sit* CiCi 9 d 

[iv] x« [ix] -c^tis^^ R^fr&mztitzT i 

m&Ofc4ktt*tim&*a<Dm. ^Df^f^. ^;u-7x . 

> • • ->>4r->X (Protective Groups 
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in Organic Synthesis), T. W. — > (T. 
W. Greene)!, John Wiley & Son stt (198 1 

So 

li*n££7k£©rg£fc&*K Xlii§&©#??STT\ 0»J;Ltf*i^ HJ 
7;M-o8m, BKS^©Iteffll^\ *rli:L<l*ft0 o CH*Jl 0 0°C 

So 

a, ^umoT)Vij v&mtim&m*. ntb<im- 2 o°c~& 

8 0°C©iBfflrt©S«T'l 4l$»ffl$#SC<blC«fcDfTfcft 

So 

2 0kg/cm : ©7RfETl^ *r£ t < lifaOT~#j4 0°C©f£Hfi©g 
S*\ mTkftMKXQJjfrtfy&tLtzOtmTVVtU ot, to 

7k#A?-f s c t ict o ff 9 c £a<-c£ So 

sgitig (b) Kfc^-c. a-sHricfcttsa: din ©a;w-c 
>&xii*<DRfe®mm#tn< [v] ©e^^ 
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mxm (a) KfctfSiS; [Hi] ©*^>KXtt*o Bfi;tt j Wwt 

*t [iv] o{t&tam6BztmKbxmiitt'*zb#T*i. 
- <»®&Kfo iz^^mmz m ^ [VI] 

a [vi] oft^fc^feo-rsywai©!!^ neT^sofiaai 

LT*#£:ftS-« [X] 




* 2MC * 1 ^ « [VI I] OflaWte, MCJ6UT, £2§©S?ET 

a tx] ©<k^ia: [vii] oit&mtoRj&i^ msttmm^ a 
ut, »is««A«tt^^«Mmi ac [x] ©<t£#? 

[VII] ©fl:S*Jl~l. 3 «fflLTff*> 
»«tLTtt, «*»S?x^i-r^ ^h5fc KD75>, **** 

-^yyo^xws^ n- N-y^eou 
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£>?v [5. 4. 0] *jy?-h-l (DBU) ^ 1. 5-^7iff 

•>^D [4. 3. 0] ;t-5-i> (DBN) 3S©S& 3 Mlfij£7 $ > ; 

Milieu 4-^w;;t'^^ f3U>s *y 

S3i|X@ (c) KSHBaEjX; [X] ©tt£^©5£ [VIII]© 

^y-;m©T;U3-^Ji ; 0!l;UiS*xf-/l/x--T7K fh7th'n75 
***U->l$©x~ r;W«;^>"tf>> MUx>a£©^#^fl;7kfg 

h ^ t K o 7 3 y> h^x ymfrft* U ^ 

i o (rci-fsc strati, 1 o^ra—7Hia^ 

p- h;i/xyx;u*^Ks h U 7;u*offlFi§3|j&<W£ft6o 

«7£WT^;Mb«s «*tf**fl:*tf** MJ7A % i/7y*SMfc*$ 

7K&ttU^7A7;l^x7A. hU7-tr 
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[X] ^ 1 **I3W LT. 1 ff * L < » 1 - 1 o * 

*U"CMKJ61;t. (a) K*J^Tie*U:R"fttfR»'©* 

ia±K»-cfc«atng (a) N ( b ) (c) t»**i*5C [i] ©ft 

*»*©ft *HK**<5 * $ ««*®*?#ai(^ * 5 Arflffi 

8iJ»ft<k*©anr©#aiCcko*ja$*i5 0 
*»«©■«: [i] ©ft^ii N at^^ojijR^ttAx^tj^s^^ii 

Wftffl&tf i n v i t ro|:fclU^TO^^ U Wizi n 
(Hargreaves) £>©#& [Br. J . 
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Pharmacol. , 10 74 494-50lHO99250]£3[ 
&bX'n~?tz 0 -tUt>*>, CH08Bl!SKfggi£#/cml~m5©AX#y > 
teT-fe^l^ 'J y\s-t-f9- (Receptor Biolo gyftSS!) > 
0. 2 nM [ 3 H] -N-/ l-JlmX? = > (8 4 C i /mmo 1 . 
New England Nu c 1 e a r83) RtfHfflMtett* 0 . 5m 1 
©5 0mMMX-iSBL 1 OmM MgCl 2 , ImM EDTAM 
(pH7. 4) (&2 0~2 5°C) . 1 2 0#HK y*^- h L 

fcl/7X7^^- (Packard 4 7*1/- GF/ 

C ) nSfcSlfcii U 1ml Ufc h U X 7 7 7 -T4 IsRftfr L 

^ 0 7^;U^-^5 0°C-C'l^$t<i^ (Packard 
■7-<?dv/>*0) ^*^T7^;l/^-{CiS^UA: [ 3 H] -N-^f-^ 

(Packa rd 'Vm%Uz 0 Ms [ S H] -N-^ 

fiyR^V? (Cheng and Prusof f) C^S 
[Biochem. Pharmacol.. 2 23£, 30 99-3 1 0 8H 
(1 9 7 3^)] i:^T> &Siy#> KT£>* [ S H] -N-^^UXn 

tf? = >®*§££5 0%M^S&tMt&$©«& ( I C B o) <kO»{UUc 
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5 



10 





Kj (nM) 






m 2 




m 2 /m 3 






5.5 


590 




17000 


8.9 


1900 




460 


3.2 


140 


fSKS0|12 


8600 


30 


290 


HSfcffl 14 


1400 


10 


140 




1000 


o.o 


290 




550 


3.0 


180 


nits® 


50000 


22 


2300 


nmm2 


13000 


19 


680 


mmm26 


24000 


22 


1100 


mrnm2i 


4200 


20 


210 


H«60i|31 


10000 


19 


520 



25 *KWWSfett«ttlCfJ6^ffoA:. SD«i45<yh (3 00~5 00g) * 

h£g&(95%0 2 . 5%C0 2 a» r 3 2°C) T'i|^L^-7^7XWrt{C 
^» 3 OWSlfcl/:^ *;Uy<a-;U (i 0' 9 ~1 0" 8 M) 

30 ^sm&izxmmmzmu mmmmmtx, 3>ho-^© 
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*KKttfett«tt^fie^ff-»fc. SD£BM£^yr- (3 0 0~5 0 0 g) £ 

h^*^ (9 5%0 2 , 5%C0 2 iiM, 3 2°C) TWcUcvT^X 
3?Rtt££SUfco nSBmfflbLfcfc. 1 0-"M<D*;l//<a-;Hc«b0 2 

1 0»»^^*^W<3-;u (I 0' 8 ~1 0" 3 M) %3femmx%mmzis&- 
0 0%i:UiUo *»4t6«JfelI»wJ:4ffl*Rl6:ftt8©i/7 h© 



20 



25 



g2 ^x* «J v£g{«£j3iftffl (in vitro) 





K B (nM) 


M 2 /M 3 








1000 


6.3 


160 


mmmn 

<D<1&®> 


610 


0.95 


640 


HSEFJ20 


2100 


1.6 


630 
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^7.ij a >M,g&tttttitttll fi n v j v o j 
1-A) 7-yM:fclU^f3tj£M (i. v . > 

8-i \mu (38o-42o g ) <ox?7-rr-v<m&7^z* 

(7 5 0 mg/kg, i. p . ) SU : a _^ D - D _ x (3 ? 

5mg/kg ' *' p - > WC^-UttAUfc. 
WWft^ffltUT, *IMBW|C*-a-i/«|iAL*:. s^* 3 > 

(5mg/body, s. c . ) fc «fc »> g Lfcfc, 
Pulmonary Mechanics Model 6 
(Buxco) *»l^TAl|irFlCTttKK(t«»eLfc. 

5^sya45^i;fci^7tf^-j> (5o <tg /kg, i. 
i^*****^ Htto« ft * mN «mat*o«A* 

£ED so tt £3:111^ ISM&l&fJ© 

i-B) 77 Mc*j^*«««:a^ffl ( P . o. > 
mmzmnmbti, s-i iw (38 0-420 g > ©*75- 

^K-»j 4 -Wttfe5»h*ft#3 05MIJ:0i. v. Kft&mofeK 

(50/zg/kg. i. v . ) m^o%mmm^mmbtz 0 3 >ho-* 
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£3 l ) vgSftttlSflFffl (in vivo) 



5 





%mwmm\ ed^ <mg/Kg) 


iv 


po 


axis® 


0.033 




mmmn 


0.032 


0.22 




0.040 


0.37 


mmm26 


0.37 


055 


atoropine 
ipratropium 


0.0043 
0.0015 





2) j?\zmz%m-$.mtftm (p. o. > 

1 2 - 2 4>rftt& (1 0 - 1 5 k g) <DM&\£-7)Vjt*'<y M/Hf 
^-;M3 0mg/kg, i. v. ) If *- a -^SAU 

2If B WT"M < £ *> 2 BELkfflfcU HJSttO**^ *a U >RJSW 
(lmg/kg) U a#4«fiaak^llKy*3U>IRAR5IK 

shift M = 

6 1 OOHS^ffl^Tlrofco RA^iSISte. mttV? 'J £S 
&£tMct;. 4 0 0 0 0/tg/mU*)i»:2 0 0 0 0, 1 0 0 0 0. 
5000. 2500. 1250, 625. 312. 5, 156. 78jt/g/ 
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ml © 1 OMmommizmiLfz. Z\OZ^a .J >x D «/;^filjf^ j 
left ^ 3 y >m t u - o 





*-»-="J >!RAKf6£t» (lmg/Kg. P.O.) 


^ shift li (4B#iaj^) 




21 




>69 




>64 



^±©£fc*K [I] ©jfc^li, 7**ERWd*a*1*«± 

20 ix, mz, mmmmm. mx&v*$m<D 

jerk, wn, *^i*^*©«#.Kfc^«m*«aatiijR«©^s 

*IPJJ©<t&». ±i2©int^©^sx{iW©fci6ic3l^icMffl1- 
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d*i^©«3W«. *»8©ft£«l*£3Sai© 1 . 0-1 O0M%. if* 
L < (i 1 . 0-6 Ofi^CHl&T^W-rSC^T^So -tlb©M 

«#©ttSiJs #fis ^©SSSag^i-r^r&lS^ca^iiQiB 
igKJ^PttS^ -»l-iSPt9:#©*^ EfcA l B&fcO. 0. 1 ~ 
l o Omg/kg£l~»lH]|;:$HJT> *fc#gpft5©«£li. 0. 
0 0 1-1 0mg/kg^l-^Is]^^T}S:^-rS©*W*LOo 
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mmmi 

(2R) -N- ri- (4 - y ^;b-3-^>^_M 'J v >- 4 - Y 
;U] -2- rOR) -3. l^22J ^LSJy±B^2±M 
5 t^-2-7x-;l/7th7: K 




XSl. 1- (4 -y ^7U-3-^>x-;l^ - 4 - 'J Kl/<7yft ^ 

4-f*-j K> •-tt»tt--*fnft2. 5 g©T-tr h- h >)Jl 
1 5 0ml«»ij^Al 1 g x 5-7Dt-2-yf;W2-^> 
is x>2. 6 2g£tf3^t:*U*A8 0 0mg*Il#tax., 3 BftRmSft 

UI2. 4-7^7-1- (4-y ^;l/-3-^>x-;U) h°^'Jy>@& 
20 & 

1 - (4-^^;u-3-^s>x^;l/) - F>2. 2 g o^ 

y-;i,60niiMi:M7>t-^i. i gx >7y7k^b*o^h 

y*A8 6 0mg££SlCTHftta* N IhISICT-B56«^L/c„ /?S-JU 
lN^S?lzx P H = 3iL^i^;Ux-x;U»LA: 0 *! 

X83. (2R) -N- ri - (4-yf;l/-3-/<vf-; b ) h'^ij.^ 
>-4-^7Ul -2- r (1R) -3. 3-i?yA,*u-/tv*y*A,-) _ 
30 2 -h Kp^'>-2-7x-;P7-feS7S 
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(2 R) - [ ( 1 R) -3, 3-?7*tD5/^D^^] -2-hKo 
+ ^ 2 -7x-^K7 5mgON, N-i>y ^;U*;I/A7 I K3mlig 
ftlcSfllCTx 1. 1" 5^7-;U5 5mg*AD*0ffllC 

T2B#F8iat#U:«, R«*KMC 4-7$y-l- (4-^5 L ;W-3-^> 
AO tXiJ-?>6 0mg, 4-S?yf-;bT5yifJ i?>5mg«r«|» 

(K i e s e 1 g e 1™6 0 F 254> Art 5 7 4 4 (y**ttll) ?od 
*frJ»/*9/-to= 10/1) KT«t!!U *Mfc£*j2 3mg?:M 

'H-NMR (CDC1„ Sppm) : 1. 3 2- 1. 5 0 (2H, 

m) , 1. 6 0 03 H. s) , 1. 68 (3H. s) . 1. 58-2. 34 
(1 2H, m) . 2. 43-2. 4 9 ( 1 H. m) . 2. 73-2. 82 
(3H, m). 3. 23-3. 36 (1H, m). 3. 48 (1H. 

brs), 3. 62-3. 73 ( 1 H. m), 5. 03-5. 08 (1 H. 

m) . 6. 2 9-6. 3 3 ( 1 H, m) . 7. 2 5-7. 3 9 (3H. 

m) . 7. 5 4-7. 5 7 (2H, m) 

€#ft?fi!FAB-MS (m/e, (C 24 H S « F 2 N 2 0 2 + H) * tLX) : 
4 2 1 

( 2R) -N- T1- (4-^;U-3-^>x-;t/) fcv<U S?>-4-^f 
;H -2- r (IS) -3. 3-P7A/*v3i/9v'*> l f'AS\ -2-bKa 
*S/-2-7j-;UT-feh7 * K 
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(2R) - [(IS) -3, 3-;>7;U*D^u^>?-,t/) K 



'H-NMR (CDCU, 5ppm) : l. 6 0 (3H. s) . 1. 6 8 
io (3H. s) , 1. 3 5-2. 4 8 (1 5H, m) . 2. 75-2. 86 

(3H, m) , 3. 2 2 - 3. 3 6 ( 1 H, m) , 3. 4 8 ( 1 H. 
brs) . 3. 6 1-3. 7 6 OH. m) . 5. 0 3-5. 0 8 ( 1 H. 
m) . 6. 27 (1H. d. J = 8. 0Hz), 7. 26-7. 40 
(3H, m) , 7. 5 5-7. 5 8 (2H. m) 

fi«FAB-MS (m/e, (C u H, 4 F 2 N 2 0 2 + H) - 1 IX) • 
4 2 1 



mmm3 

(2R) -N- ri- u-y^;L -3-^v^„^ g^JLk—Lzd 

A3 -2- r (IS. 3S) - 3 -7Jl,*u v£u$2±V\ 
4^-2-7x-;bT4rKT; K»r E ( 2 R) — N— Q- ( 4 -**,v- 

- 2 _ LQ _s j _ Q _^ 




O ? H H 




'"6 



F &tf F 

(2 R) - [ (1 S) -3 - 7Jl*ai/Z D^>^;i/] -2-h Ko* 
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( 2R) -N- f 1 - jJjz2±Jk^l^>±=zM tf^'J v?>-4->f 
-2- [ (1 S. 3S) -3-7;U^P->»P^>f-;l/1 ~ 2-h Kp 
4=-> — 2 — 7 .x—A'T-t? S K 
'H-NMR (CDC U. <5ppm) : 1. 60 (3 H, s), 1. 68 
(3H, s), 1. 3 1-2. 33 (15 H, m), 2. 44-2. 49 
(1H, m), 2. 69-2. 81 (2H. m). 3. 19-3. 30 
( 1 H, m), 3. 62-3. 74 (1H, m). 3. 90 (1H, 
brs), 5. 0 3-5. 2 8 (2H. m) . 5. 8 7-5. 9 1 (1 H, 
m) , 7. 2 5-7. 4 0 (3H. m) . 7. 5 3-7. 5 7 (2H. m) 
fi«FAB-MS (m/e, (C 2 «H 35 FN ? 0 2 + H) * t I/O : 
4 0 3 

(2R) -N- n- (4-yf-yu-3-^yx-;U) b'^'J v*>-4-^ 
;U1 — 2 — [ (IS. 3R) -3-7;M-p^?p^>^;H -2-faKa 

•H-NMR (CDC 1 3 . 5ppra) :1. 61 (3H. s) . 1. 68 

(3H, s), 1. 37-2. 2 6 ( 1 4H, m) , 2. 32-2. 37 

(2H, m), 2. 75-2. 90 (2H. m). 3. 43-3. 56 

(1H. m). 3. 62-3. 76 (1H, m). 5. 04-5. 13 

(2H, m). 6. 91-6. 95 (1H. m), 7. 23-7. 35 
(3H, m) . 7. 6 7-7. 7 1 (2H, m) 

fi^|FAB-MS (m/e, (C24H33 F N,0 2 + H) ' £ UT) : 

4 0 3 

mm 4 

(2R) -N- T1- (4-^^;U-3-^>r~;l/) fcf*US?>-4— < 
)\A -2- T (1R. 3S) -3-7;M-p->»p^>^;H -2-bKo 
>->-2-7x-;l/7th7; E&tjj (2R) -N- fl - (4-y^;l/- 
3-/^>^^;U) tf^Ui?>-4-^;H -2- [ (1R. 3R) -3-7 
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(2R) - [ (1 R) -3-7;U^-D>^D^>f-;l/j -2-k Kn* 

*>- 2 *-^fti**ffli\ mmm 1 iS3 ^^©^jcTM^ft 

(2R) — N— fl - (4-y^;U~3-^^-;U) fcf^ij s?>-4 
-2 - r (1 R. 3S) -3-^;l/^oi/^p/o^;ui -2-k Ko 

t->-2-7i- ;l/7-tr h7 $ K 
'H-NMR (CDC 1 3 , Sppm) : 1. 6 0 (3H. s) , 1. 7 0 
(3H, s) . 1. 38-2. 17 (14H. m) . 2. 27-2. 32 
(2H,m). 2. 70-2. 81 (2H, m) . 3. 19-3. 32 
(1H. m). 3. 63-3. 74 ( 1 H, m). 3. 93 (1H, 

b r s) , 5. 0 0-5. 2 1 (2H. m) , 5. 9 6-6. 0 2 ( 1 H. 

m) , 7. 2 6-7. 3 8 (3H. m) , 7. 5 5-7. 5 8 (2H. m) 

fii)MFAB-MS (m/e, (C 2 « H 35 F N 2 0 2 + H) ~<hUT) : 

4 0 3 

(2R) — N— f 1 - (4-y^;t/-3-^>jr-;t/) bX<J-;>-4- < 
;U1 -2- r ( 1R, 3R) -3-7Md-»p^>^1 -2-bKo 
ty-2-7x-;l/7-l? H7 $ K 
'H-NMR (CD C 1 3 , <5ppm) : 1. 60 (3H, s) . 1. 68 
(3H, s). 1. 38-2. 32 (6H. m). 2. 74-2. 88 
(2H. m), 3. 41-3. 52 (1 H. m) . 3. 63-3. 74 
(1H. m) , 5. 02-5. 21 (2H, m) . 6. 90 ( 1 H. d, J 
= 8. 2Hz), 7. 2 3-7. 3 5 (3H, m) , 7. 66-7. 69 
(2H. m) 
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MUFAB-MS (m/e, (C 2 <H 3 sFN 2 0 2 + H) *t IX) : 
4 0 3 

N- T1- r (3Z) -4- h'J 771/^-0/ f-;U-3-^>f-~;l/1 bT^D 
^-4-^;!/! -2--/^D^>f->>U-2-b Ka^->-2--7x-yU7 

-t?H7; K 

mm* 



*-/-2-T7 x-yPT-ir h7^ Kfl£fi£ 

2_.>^ D /<y^;i/-2-t Ka*->- 2 -7 x^B*®3. 5 1 g© 
N. N-^^^^^7^ K4 0ml»tt^l, 1' -tfyMC—A/S?* 5 
^y*-;l/2. 6 3 g&m^ffiT2BfM#UCo (t- 
^h*->*^iJC-A') t'^U • ligK£3. 9 6g x 4-i?y^;U7^ 
J eU >>>2 0 OmgRCf^ V t°ae;Ui^;l/7i>6. 9ml £*X.. 

©Bft£ 1 0 %&8£-y * y - 0 m 1 gjgJRl/MKT— Lfcc 
y * y - /u*«EB*L»e>*ifcttiS**^T*«?»^-i-^^i--r-^tt^ 
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^7 x— ;u>'J;Ux-x;Ug>^ 5Si 

^ffc (3-t --f+AsVy 3.-J\,i/\))\, **i/zrat°Jl) h 'J7x-;l/ 
*X*i«>A2. 9 4 g©f F5b Kp7^>4 0ml ig&K, -7 8°CT 
n-WiJf^Al. 7M^t>^2. 5ml -20°O% 
s i#ail^»U„ Htf -7 8°C^i|JUh»J7;l/^-D7-trH> 
0. 5ml*MTLM^£MUj:#&Hft«#U:, 

k^57^- (BM*a:^*^>/ft»i^i /=S 9/ 1 ) izxnmimm 

io it&Ml. 4 4 g» 

18 3. (3 Z) - 4 - h iJ^yl/Ti-p/^^-a-^y^ j -^qa^ 

(3Z) -4-h'j7;l/tnyf;l/-3-<yf-/I/ t-T^Ui? 
7 I _;l/yij;l/x-f;H. 4 4 g©f h5t Ku77>8ml««|:7 7 
<tf h7/W>^Al. 0Mfh5tKD77>*»4. 4ml£ 

is in*. MfcT2l#|ffliI#Lfco E£tt£*x*/Ui-7VI,K:T#f?U 

EES* L?S b ftfcBMS* •>'J*7 ; ;^7A7n7h^77^- (|^| . 
M4. (3Z) -4-m7/^nyf^-3-^>f^ p-h;t/x 

20 

(3 Z) -4- h iJ7;l/tDy^-3-/<>fy-;l/4 1 4mgOt''J 
v > 6 m 1 7§#{:\ MTp-h^iVX^-Zl/^DiJ K5 6 5mg^i 
*SIi:ti 6Nffl«I»LA:. 5&&£^XT^Ux-x;HCT#f?Uk> fig 

25 U#bftfcgM£"> 1 J#y;l>*/-7A?Dv h^'77^- : ^-tf- 

H5. N- Tl- r (3Z) -4-Mj7Mp^;|.-3-^>f- 

7x-;l/7-t? KTS Kg)^fifr 
30 N- (e^U ^>-4-f;U) -2-y?n<>f;l,-2-tKn + y- 
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2-7x-^74r hT ^ K7 7mgON, N-v>> ^U^UAT ^ K3m 1 

KUKliPt, (3Z) -4-h'J7;i/tn^fA/-3-^>f-;i' 

p- hrt,x>X/l/**- K7 4mg, m&#y 9A1 0 2mg. 3-) jfc*7 U 

(K i e s e 1 ge 1™6 0 F25«> A r t 5 7 4 4 

1 H-NMR (CDC 1 3 , <5ppm) :1. 12-1. 88 (16H, 
m) . 1. 83 (3 H. s), 2. 01-2. 1 3 (2 H. m) . 2. 
68-2. 80 (2H, m). 2. 97-3. 10 (1H, m) , 3. 13 
(1H. brs). 3. 6 2-3. 7 6 (1 H, m) . 5. 65-5. 72 
(1H. m), 6. 3 2 (1H, d. J=8. 5Hz). 7. 23-7. 
36 (3H, m) , 7. 59 (2H, d. J=7. 3Hz) 
{fi#ft?fl6FAB-MS (m/e, (C 2 ,H3 3 F S N,0, + H) 'tbX) : 
4 3 9 

N- n- r (3Z) -4-7;l/tp>f^-3-^>f-;H tf^'J^ 
y_ 4 -^ ;l/ ] -2-~>^P^>^;P-2-b Kp^>-2-7x-^7-1? 

h7; K 
#&5t 




7 ;i/to?t h v*« t \ H«B^ 5 is 2 - 5 £ ^©^SKT^glifcilr 

1 H-NMR (CDC 1 3. fippm) : 1. 04-2. 16 (14 H. 
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m) . 1. 79 (3H. s) . 2. 16-2. 28 <2H. m) , 2. 

2 8- 2. 4 0 (2H, m) , 2. 6 6-2. 8 6 (2 H. m) . 2. 
9 4-3. 2 4 (2H. m) , 3. 6 2-3. 7 8 (1 H, m) , 4. 86 
(2H, d, J = 4 7. 5H z) , 5. 3 4-5. 4 4 ( 1 H, m) , 6. 

3 6 (1H, d, J = 8. 3Hz), 7. 2 2-7. 4 0 (3H. m) , 
7. 5 6-7. 6 4 (2H. m) 

N- [1- r (3E) - 4 - 7;t/* ay*, 1,-3-/0^-^1 e^»Jv 
>-4-^;H - 2 -v/» a ^> ^ l/ -2-H h'n^y- 2 -7 T -;l7^ 
NT* K 




Ifii. (2E) - 5 -^d^- 2 - y f 2 -^>f ; 
-BNt-trl/;/6 8 lmgO-J^nn^yi 0 m 1 »»i:SIi:xa»ft 

;U-2-^>-r>2. Og*M, MIC21^Pb1»L/c 0 S?x*;l, 
i-^W;:T*§?L**ttft+ h U * A7krg^ N l 0 %*mti] ] ) *A 7 kiS 

>/»ixf*= 2 0/1-4/1) icx^ LM^ft 1 • 
2 4 g£fSfc 0 

XS2. (2E) - 5-^D^-2-y^;U-2— <vf-;U t -zT*jl 
(2 E) -5-yn^-2->^;U-2-^>x7-;b3 OOmgON, 
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3 0 2 m g. -f; 1 3 7 mg^M, mU\ZX 1 MfK# £ 

6 0 4mg^fco 

5 Xg3. N- r 1 - f (3E) -4-t-7?-Jl'i?J : f-JWs>)}l** : sJ3- 

h Ka^>>-2-7x-^7-tr h7S K<Z>£fift: 

(2E) - 5-7 r D^-2->f-;l/-2-^>7 i -;l' t-7*f-A>5Mf- 

Xg4. N- LLz T (3E) -4-7;l/^P^^>>l/-3-^>x^l/1 h' 
^'J >?y-4-^;Ul -2-->?P^>^;l/-2-h Kp4-->-2-7j..=. 
;U7-fr h7 $ Kg>£)& 

is 3ml jgjft fc tl/ + a7-y-7A4 A 2 0 0 mg, N- [ 1 - 
[ (3E) -4- t -"7**?* J\s**'s/ rJls-S-sOT-- 
;U] t*^U i?>-4— 4 A>] — k — i/9vi>*A'—2 — t Kp*->-2- 
7x— ;U7-trh7i K3 lmg s 7 -yflip - h;l/xy^;l/t4- h2 2mg 
*HiMn>U 8 OTfcT-Bfeta&SSitLfco TO«J**4L/:»»«E*«EE 
20 iiLS&nfc»l*»)Rffl*IM7 l«/57^- 
(K i e s e 1 ge 1™6 0F 2S «, Ar t 5 7 4 4 (*Jl<9t±®) ?od 

*wy^;-;i/=2 0/i) ict«S!!U »BHI:£«n lmgMi 

'H-NMR (CDC 1 3 . Sppm) : 1. 10-1. 76 (1 OH. 
25 m). 1. 70(3 H, s). 1. 76-1. 95 (2 H, m) , 1. 
95-2. 42 (6H. m). 2. 72-2. 88 (2H, m). 2. 
9 4-3. 2 4 (2H. m) , 3. 6 2-3. 7 8 ( 1 H. m) , 4. 69 
(2H. d. J = 47. 8Hz), 5. 4 4-5. 5 4 ( 1 H. m) . 6. 
37 (1H. d, J=8. 0Hz) , 7. 2 2-7. 4 0 (3H. m) . 
30 7. 56-7. 64(2 H. m) 
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ft«FAB-MS (m/e, ( C,< H S8 F N 2 0 2 + H) • t bX) : 
4 0 3 

(2R) -N- (1 -^tu ^+fri+foVmVy-A-jM -2- 
[(1R) -3. B-^ ^d^d/^^] -2-h Kp*^-2- 




(2R) -2- [ (1R) -3. 3-i>7/M-D^o'0^;i/) -2- 

1 H — NMR (C D C 1 3 , <5ppm) : 1. 0 3-2. 2 7 (2 7 H. 
m), 2. 63-2. 71 (2H ( m). 3. 21-3. 33 (1H. 
20 m) , 3. 49 (1H, brs). 3. 61-3. 72 ( 1 H. m) , 6. 
2 3 (1H, d. J = 8. 3Hz) . 7. 2 7-7. 3 9 (3H, m) , 
7. 5 3-7. 5 7 (2H, m) 

fi»FAB-MS (m/e, (C, 6 H 3 b F 2 N,0,+ H) - 1 LT) : 
4 4 9 

25 

f£8fe0J9 

(2R) -N- ri - r (3E) -4-7;i/tpyf;l/-3-^>T-;i ; ] 
bf^U ^-4-^1/1 - 2- r (1R) -3. 3-^;l,*n^r^v 
-2-hKPtv/-2-7x^l/7th7; p 

30 
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(2R) -2- [ (1R) -3. 3 - Vyjltui/trvOf-JU] -2- 

'H-NMR (CDC 1 3 , fippm) : 1. 3 4 - 1. 5 2 (2 H. 
m) , 1. 69 (3H. s) . 1. 75-2. 3 1 (1 2H. m) , 2. 
31-2. 46 (2H, m). 2. 72-2. 86 (2H. m), 3. 24 
-3. 38 (1H, m), 3. 43 (1H, brs), 3. 62-3. 78 
(1 H. m) . 4. 6 9 (2H. d, J = 4 7. 8H z) . 5. 4 2-5. 
52 (1 H. m) . 6. 34 (1H, d. J = 7. 9Hz). 7. 24- 
7. 42 (3H. m). 7. 52-7. 60 (2H. m) 
IS^iFAB-MS (m/e, (C 2 4H 33 F 3 N 2 02 + H) *tbX) : 
4 3 9 

nmm i o 

(2R) -N- T1- (6 -J f-JM!Vi?>- 2 ->f;M b'^'jv 
y-4-4AA -2- r (1R) -3. 3-S?7;M-pi/»P^>?-Jl/l - 
2-b KP*>-2-7x-;P7-trF7$ K 




30 



111. (2R) - N — (h'^'J V^>-4-^Jl) -2- r (1 R) - 



3. 3 - 'J-pAslrvi/t u^yj-)\A -2-b Kp*->- 2 -7 x-;U7-tr 
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t>7; KO^Bft 

(2 R) - 2 — [ ( 1 R) - 3, S-^^Di/^D^^j -2-t 

5 Xli2 - (2R) -N- fl- (6-y»/i/bTUy>-2-^/iw^,M 

b XU^>-4-^;ui -2- r flR) -a, ^ -; 7 Mo^n^ 

(2R) -N- (t^V*>-4-^) -2- [ ( 1 R) -3. 3 - y 

10 1 7mg©fh7t Kn7^>2mljg®{^g{iT^Se3// U 

;u e u *j y - 2 - * >w ov? t k 1 2 m g & tkshi: h >; 7 * v * •> * -> % 

* M *A2 l mg^Ji»x. N SflfcT-lfttttfUfco R***ft»x* 

15 (K i e s e 1 g e 1 ™6 0 F 25<> A r t 5 7 4 4 /!/*&«) *dd 

i o/l) ctlWu m««9mg«B»a 

'H-NMR (CDC 1 3 , <5ppm) : 1. 3 5- 1. 5 0 (2 H. 
m) . 1. 7 2-2. 2 3 ( 1 OH. m) . 2. 5 3 (3H. s) . 2. 
7 0-2. 8 0 (2H, m) . 3. 2 1-3. 3 5 (1H. m) , 3. 5 9 

(2H, s) , 3. 6 0-3. 7 8 ( 1 H, m) , 6. 3 1 ( 1 H, d, J 
= 8. 5Hz), 7. 02 (1H, t, J =7. 6Hz), 7. 18 

(1H, d, J = 7. 6Hz) , 7. 2 8-7. 3 9 (3H. m) , 7. 
50 (1H, d, J = 7. 6Hz), 7. 5 3-7. 5 9 (2H. m) 

25 

mmm 1 1 

_„(2R) -N- ri- L3^z±J^ k£f2k3 a,] - 

2- f (1R) -3. 3-V7)\,±u:s>7u^y* }]/ } -2-hKo^V- 
2-7x-;P7-b h7 * K 

30 tt&a 
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ft7!y-3-7^ft v*m\ %mm \ 0x112 tmrn^mizx^ 

'H-NMR (CDCh, fippra) : 1. 3 0- 1. 5 0 (2 H, 
m), 1. 56-2. 30 (10 H. m). 2. 66-2. 82 (2H, 
m) . 3. 22-3. 3 7 (1 H. m) . 3. 40 (1H, s), 3. 49 
(2H. s) . 3. 6 1-3. 7 8 ( 1 H. m) . 6. 25 (1H. d. J 
= 8. 2Hz). 7. 02 (1H. dd. J=l. 1Hz, 7. 6Hz), 
7. 06-7. 12 (1H, m) , 7. 22-7. 42 (4H. m). 7. 
5 0-7. 6 0 (2H, m) 

fi»FAB-MS (m/e, (C 23 H 28 F 2 N 2 0 2 S + H) * t LT) : 
4 3 5 

mmm 2 

(2R) — N— n- jZ^2lJkI±M fc'^U v>-4-^f;u] -2- 
r (iR) -3. 3jz22Jk£B*2J2*k±M -2-t kp*>-2- 



25 




77>-3-7^fkK*ffll\ mm OXg2£PI«02rt££T3Hfl: 
'H-NMR (CDC 1 3 , dppm) : 1. 3 2- 1. 4 7 (2 H. 
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m) . 1. 7 3-2. 2 7 ( 1 0H, m) , 2. 7 0-2. 7 8 (2H, 
m) . 3. 2 4-3. 3 5 (1 H. m) . 3. 3 3 (2 H, s) , 3. 4 2 
(1H, s) . 3. 6 2-3. 7 5 (1 H, m) , 6. 26 (1H. d. J 
= 7. 2Hz), 6. 34 (IH, s). 7. 2 7 - 7. 4 0 (5 H. 
m) , 7. 5 2-7. 5 7 (2H. m) 

fi«FAB-MS (m/e, (C 2S H 28 F 2 N 2 0 3 + H) LT) : 
4 19 



f&fttt 1 3 

.(2R) -N- T1- j2 = 2 JlAjj±M ^Ug>-4->r#l/| -9- 
[ (1 R) -3. 3-i?7 )Viru : s>7u^y=f-)\A -2-b Ka*>-?- 

mm* 




1 H — NMR (CDC 1 3 , <5ppm) : 1. 3 5- 1. 4 9 (2 H. 
m) , 1. 7 3-2. 2 5 (1 OH. m) . 2. 7 0-2. 8 0 (2 H. 
m) , 3. 2 3-3. 3 5 (1H. m) . 3. 48 (1H, s) , 3. 4 9 

(2H, s) . 3. 6 1-3. 7 3 (1H, m) , 6. 17 ( 1 H, d, J 
= 3. 0Hz) . 6. 2 7-6. 3 1 (2H. m) . 7. 2 7-7. 3 8 

(4H, m) , 7. 5 2-7. 5 6 (2H. m) 

fi»FAB-MS (m/e, (C 23 H 28 F 2 N 2 0 3 + H) • t LT) : 
4 1 9 



30 



WO98-05641 [file://J:\Legal\Patents\WO98-05641 .cpcl 



Page 55 of 1 1 



WO 98/05641 PCT/JP97/02600 

53 



(2R) -N- fl- {2^z¥AVJk*±M f^u y>~4 — >f /Ul - 
2- r (1 R) -3. 3 -'J7 i/ 9 vOf-M -2-b Ko^->- 




1 H — NMR (CDCla, dppm) : 1. 3 9- 1. 5 2 (2 H, 
m). 1. 7 5-2. 2 5 ( 1 OH, m) , 2. 70-2. 80 (2 H, 
m) , 3. 2 4-3. 36 (lH.'m) , 3. 5 8 (1 H, s) . 3. 6 1 
(2H. s) , 3. 6 7-3. 7 7 ( 1 H. m) , 6. 32 (1H. d. J 
= 7. 8Hz), 7. 15 (1H. ddd. J = l. 2Hz. 4. 8Hz. 

7. 6Hz), 7. 2 7 -7. 3 9 (4 H. m) , 7. 53-7. 57 
(2H. m). 7. 6 3 ( 1 H. td. J = 1. 8Hz. 7. 6Hz). 

8. 52 (1H, ddd, J=l. 2Hz. 1. 8Hz. 3. 0Hz) 
<6#&?f!&FAB-MS (m/e. (C,,H 29 F.N.Q.+ H) tbX) : 
4 3 0 



25 HJfeflJ 15 

C2R) -N- ri- o-y t£k*L>2M tr^'j^>-4->r;i/i - 

2- T MR) -3. 3-^7;l/^-a>^o^>f->>l/1 -2-h Kp*S/- 
2-7^-;l/T-tr h7 ^ K 



30 
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(2R) — N— -2- [ ( 1 R) -3, 3-^7 

Wo^D^Vf;!/] -2-fc Fo*y-2-7x-m h7S K 
71mg©N. N-yy^*jUA7 5 K2 m 1 ffltKfflCT, ttffc3- 



%WM ? v ^? b ? v 7 4 - (Ki ese 1 ge 1™60F 284 , 
Art 5 7 4 4 U^ttg!) * o o*;UA/y. ? y -jv= 9 / 1 ) izXfH 
ML, «^7 5mg^Wi:LTifc 0 

'H-NMR (CDC1 3 , fippm) : 1. 3 2- 1. 5 4 (2 H. 
m) . 1. 6 5-2. 3 0 ( 1 0H, m) , 2. 6 8-2. 8 5 (2H. 
m) . 3. 2 1-3. 3 9 ( 1 H, m) , 3. 4 2 ( 1 H, s) 3. 4 5 
(2H, s) , 3. 6 2-3. 7 8 ( 1 H. m) , 3. 8 0 (3 H. s) . 
6. 27 (1H. d, J = 8. 2Hz), 6. 7 6-6. 8 3 (1 H, 
m). 6. 84-6. 90 (2H, m) , 7. 21 (1H, t. J = 8. 
0Hz), 7. 2 4-7. 4 0 (3H, m) , 7. 51-7. 59 (2H, 
m) 

ffi£*£FAB-MS (m/e, (C 2S H, 2 F 2 N 2 0 3 + H) * t LT) : 
4 5 9 



mmm 1 6 

(2R) -N- (!-'<>i>J},W)¥y-4-jji) -2- I" C 1 R) — 
3. 3-S>7;P*P ->?a^>^i/| -2-fc Kn#y-2-7 x -^7^ 
h7$ K 

30 



4m g> »^A8 0mg^Ms til 2B$ffl«# 



25 
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'H — NMR (CDCla. 5ppm) : 1. 3 5- 1. 5 2 (2 H, 
m) . 1. 7 0-2. 2 3 ( 1 0H, m) , 2. 70-2. 81 (2H. 
m) . 3. 22-3. 34 (1 H, m), 3. 41 (1H. s)3. 48 

(2H, s) , 3. 6 0-3. 8 0 ( 1 H, m) . 6. 27 ( 1 H. d. J 
= 8. 0Hz) . 7. 2 4 -7. 3 9 (8H. m) . 7. 54-7. 56 

(2H, m) 

fiMFAB-MS (m/e, (C 25 H S oF 2 N 2 0 2 + H) * t LT) : 
4 2 9 

tmm 1 7 

(2R) -N- fl - (3-7;l/tPK>v?/P) b'^'Ji?>-4--f;H - 
2- r (1 R) -3. 3~S?7;l/^-ov/»P^>f-;H -2-b Kp*>- 
2-7x-;t/T-tr HT S K 
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'H-NMR (CDC1 3> <5ppm) : 1. 3 4 - 1. 5 2 (2 H. 
m), 1. 52-2. 30 (10 H, m), 2. 65-2. 80 (2H. 
m), 3. 22-3. 38 (1 H. m), 3. 40 (1H, s) 3. 72 

(2H. s) , 3. 6 0-3. 8 0 ( 1 H, m) , 6. 2 8 ( 1 H. d. J 
= 7. 7Hz), 6. 88-6. 9 7 ( 1 H. m) , 7. 00-7. 10 

(2H. m) , 7. 2 0-7. 4 2 (4 H, m) . 7. 51-7. 60 

(2H, m) 

fi»FAB-MS (m/e. (C„H, 9 F,N 1 0, + H) ' t LT) : 



mm 1 8 

(2R) — N— f 1 - 4 

2- r (1R) -3. S-yy/UXaj/jra^+A,-) -2-kKp^ 
2-7 jc-;bT-tr h Y $ K 
15 flfigit 



'H-NMR (CDCh, <5ppm) : 1. 3 3 - 1. 5 0 (2 H. 

25 m), 1. 60-2. 25 (1 0H, m) , 2. 67-2. 77 (2H. 

m) , 3. 2 4-3. 3 8 (1 H, m) , 3. 44 (2H, s) 3. 63- 
3. 76 (1H. m) . 6. 29 (1H, d. J=8. 0Hz). 7. 
13-7. 40 (7H, m) . 7. 5 3-7. 5 7 (2H. m) 
IMFAB-MS (m/e, (C 25 Hj 9 C 1 F 2 N 2 0 2 + H) tL 

30 T) : 4 6 3 



4 4 7 



10 



20 
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mmm 1 9 

(2R) — N— r 1 - (2-^xj^;M^;1/) b'^'j ^>-4--f;U] - 
2- r (1R) -3. 3— ^7^tP->»P^>f^1 -2-bKP*->- 



•H-NMR (CDC 1 3 . <5ppm) : 1. 3 2 - 1. 5 0 (2 H, 
m), 1 . 52-2. 30 ( 1 0H, m) , 2. 70-2. 82 (2H, 
m). 3. 22-3. 36 ( 1 H, m) , 3. 41 (1H, s) 3. 6 2- 
3. 76 (1H, m) , 3. 68 (2H, s) . 6. 26 ( 1 H. d, J = 
7. 9Hz), 6. 87 (1H. dd. J = 3. 2Hz. 4. 8Hz). 

6. 92 (1H. dd, J = 3. 2Hz, 4. 8Hz) 7. 21 (1H. 
dd. J = 1. 5Hz. 4. 8Hz), 7. 24-7. 40 (3H. m). 

7. 5 0-7. 5 8 (2H. m) 

{£##?t&FAB-MS (m/e. (C„H,.FaN,0iS + H) * <h LT) : 
4 3 5 

nmw 2 o 

(2R) -N- r 1 - (6-7;;b''J^>-2-^;Mf^) i> 
-2- r (1R) -3. 3-i?7)V*ai/9a'<>*)V] - 
2-h Kn^->-2-7x^^7th7; K » — tfHMtt 
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•2HC1 



M 1 - 6~ t e r t -yi-frW x-ji,ist) jij-^js j f^pn ^ v _ 
io 2-ft;ufr:>iEg)fi Bfr i 

6-h Yu*'s*+A,\>\) Vy-l—hfrXy&^frl. 8gON, N- 
y^m/l/A7; K5 5ml*ttlc*^T. -fi/'/-;H. 4 g> £<fc 
t e r t -^;U^7xr.;Ui/5>3. 9 g^)H^tox.^S{CT 1 2*jffiH)t 

**^^y-;l/60mllC»»U 4N*IMfc*hy*A*8«7. 5ml 
fcfctftTMfcT 2 0 $|flj$ t»K 6 0 «CT 2 l$ffift$ btz 0 J -n,* 

m : ^4Hf V»f^= 4 / 1 ) izxm® U MHtett 8 9 5 m g 
:E S 2 - 6-t e r t r^32k±£il^kji^ZkZJ ^ tTU ^>-2-^;l/ 

25 IS 1 Tiifc6- t e r t -7f-;U5*7 x -/U-> »J ^tTU * 

>-2-7!7;l/^>^8 9 Omg© h;l/oi>3 0m 1 ffifftK^fifcr, h 'Jx 
^7;>0. 63raK tert-^y-;U3. 2ml^7x-W 
X*V;l/7^K8 8 7mg£ll&Jjn;Ll 0 0SICT1 6l$JHflnJ»tt8iLfco 

KfcmzwftSL2.*MzTf&m u ssfnfiifTks io^^x 7k, 



WO 98/05641 



59 



PCT/JP97/02600 



■t>/B«i"f-^-4/l) KTfSSSU «^8 6 3mg«^f 
IJI3. 6-ter t z2f2k±±2^M£^kZ S ^ O 2-^ * 

1M 2 TWc 6 - t e r t i/* Jltf-jV7 = y h* U 2 - 

.-f;Mf-;i/ tert -/f;Vi?7i-^-/'J;l/x-f;i/*ffli\ ^8te0iJ5 

X@4. 6 - t e r t =7±Jl*± i/ijfrtf-JV7 ^H'J 2 >~ 2 ni ^ 

xm 3 -enfc 6 - 1 e r t -t>;m-+ i/fifrtf-jir i j e y s> >- 2 - 

y *y-;I/6 lmg0?DP*M2ml«*^ h 'Jxf^T ^ > 
0. 1 9m U fflt* 9 0. 0 3 2ml ^1m^.mUKX 1 l$BJ 

®1 2 4mg«®li:Ul/:o 

IJI5. (2R) -N- f 1 - (6- t e r t —'7. 1 f-A/**i/i]/\/#—Jl'7 
S J \L 'J 2. > ~ 2 ~ d. >± * ± >±1 h'^ 'J i> > — 4 — 4 ;U1 - 2 - 
[ (1R) -3. 3-S?7Jl/*P->»P'<>?-/H -2-bKn^->-2- 

114^/: 6 - t e r t -y^^f+S/*A/iK-/P7 $ J bTU 2 - 

ig6. (2R) -N- ri- (6-7$ y ey >;>-2-^m^) tf 

H)?y-A-' f;H -2- r (1R) -3. 3-^7;U^P->»P^>f- 

;H -2-b KP*->-2-7x-;l/7-tr K7$ K©&5fc 

XS5-Cl#/c ( 2 R) — N— [1- (6-tert-^W+->W- 

;i/7 ? y try 2 --f ;m e^y i?>-4--r;i/] -2- 

[ (1R) -3. 3-^7^p->^p^>^;1/] -2-tKn + ->-2- 
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1 H — NMR (CD 3 OD. £ppm) : 1. 76-2. 14 (10H, 
m). 3. 20-3. 63 (5H. m) . 3. 85-4. 00 (1 H. 
m) , 4. 4 4 (2H, s) , 7. 0 7 -7. 3 4 (2 H, m) , 7. 
5 25-7. 34 (3 H, m) , 7. 58-7. 60(2 H, m), 7. 
8 9-7. 9 4 (1 H, m) 

fi#A?friFAB-MS (m/e, (C 2 < H 3 o F 2 N< 0 2 + H) *<hbt) : 
4 4 5 

io anata- 2 

ISl. 6-t e r t -yf-;U^>^;l/^'_^T ^ y b°U 2-^/1/ 

15 112, 6 - t e r t -^f ;|/t^->^;l/,t:- )VT I J W : J>-2- * 4 
J-M&tii ~~~~ 
M^yl/v")A5 0 OmgOx^y-yl/l 0 m 1 fcjfcfcfc&T***!:*** 
*hU*Al 5 0mg*fti^Ii:-Cl 5»fflft»L/^o RjKttCIgl-C 
t -yf-^*->*;U»Ki;i/7 ? y fcf'J ^>-2-^;U^i> 

20 ixf;n. 1 g*to«»KTl 3I*ffl9£#Lfc, i^y-^OT* 

7k{3T]i^^«ft7KBifKv^^^AT^j»L^b^9 9 6mga 

IS 3. 4 - t e r t - 7 ft JUM-Jl^T z J - 1 - ( fi - 
25 t e r t - ^;l/^-^>77>>l/^-;l/7 ; y tf'J 2 k'^ 

X@ 2 T'flrt: 6 - t e r t -y^/M-^v^Utf^i/y 5 y t* U 2 - 
y 9 J—fVBC&A- t e r t --7>;M-*i^;l/;t;^;i/7 $ y t°^'J v>£ 

30 Ig4. (2R) — N— Tl- (6-7; / b'-J y>-2-^;M^) h° 



WO 98/05641 



61 



PCT/JP97/02600 



^'J : £y^AzzdM -2 - r (1R) -3. 3-^7;l/^-p->^o^>^ 
)\A -2~b Kp*->-2-7x~;U7-tr h7 $ K<P£fi£ 
Ig3Tl#fc4- t e r t -7f-;M"+ *>*;W»I?— ;l/7 $ y - 1 - (6- 
tert -T^l/**^*^*-^ i-/ t'U i>>- 2 ->f ;M 

6 3mg* 1 0%-&gM ?y-/l/5ml K?$jJ¥U4 0°CKT 1 3 

1 5m\BmmiZ*ti!Th*)X- : f-Ji'7i>0. 16ml, (2R)-2- 
[ (1R) -3. 3-$>7;M-Pv/?P'V.^;I/J -2-bh'P*'>-2- 

x^^-a- (3-i>>^^7$ yyohVl/) ft/HC^S K7 5mg£|lE 

?na#/t/A/V*V-/U=5 0/1 -2 0/1) KTfMII 

'H-NMR (CDC 1 3 , <5ppm) :1. 35-1. 51 (2H. 
m), 1. 70-2. 25 (1 OH, m) , 2. 68-2. 80 (2 H, 
m) , 3. 2 1- 3. 3 5 ( 1 H, m) . 3. 4 1 (2H, s) , 3. 5 2 
(1H, brs), 3. 62-3. 77 (1 H, m), 4. 40 (2H, 
brs). 6. 28 (1H, d, J = 8. 2Hz), 6. 36 (1H, d, 
J = 8. 2Hz) , 6. 67 (1H, d, J = 7. 3Hz), 7. 27- 
7. 40 (4H, m) , 7. 53-7. 5 7 (2H, m) 
185. (2R) -N- T1- (6-7;;e'J^>-2-^;M^) bT 
C±±2J£=JL=dJkl -2- f (1R) -3. 3-^7;^a>^P / 0 ; f 
))A -2-b KP*->-2-7x~^7-tr h7; K ♦ 2&l&gg>£fife 
Ig4 (2R) -N- [1- (6-7$y t*Ui?y-2-^;M 
f-;u) f^U i?>-4-^;U] -2- [ (1R) -3, 3->>7;M-p->? 
p^yf-zl/] -2-hKD + ->-2-7x-^l/7th7; KfcltffcfcJ:*)* 
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Xmi - 2-t e r t-^M^-Vj ,;^-;^; ^ -6-y *;l/KU 

~ 

6 - / 2 -7 IS y 5? > 2 g©* d d *,bA 3 0ml fflKKS&l;: 
s TJ> t e r t F5 g*Mfct7 OtiaWL 

T4-^f;| /7 ;;h-i;^>2. 5 K***IWK-C2l»BW|tLfc. ft 
&£&E®£ U|# £ft/c£S&£ <> U -h 7)1* 5 A ^ a v h ^ 5 7 ^ - (ggfl 
*«:^t>/l»x^=2 0/l) KTKWIU «Wb^*4. lg 

10 Xg2 - (2R) -N- n- (6-T3 L^ l2^2^Uk^±M » 

IS 1 X%tz 2 - t e r t -7*f-A^J-*i/*A/iK-;l/7 5 J - 6 -y ^;Uh° 
00mg©Ettftfl»3mljg«|:Sii:t, N-y D «« ? | 
* ; K9 0mgig»^>V*^;H Omg*Jl^flo^6^3l^Tffi^t 
fco ^M^ffii^i«^^ffS*L^^*x/ > :g|SSa f 4 -tert-^f 
A**.>*/WK-A<7 ;yfij *»*m\ 1 ©Xg5R^it-ft 

- 2 ©IS 4 - 5 £H«©:frttfcTMft£#fc«fti,fc 0 



20 mmffl2 1 

(2R) -N- n - (6-7S h^>KHy>- 2 -^^ 
J,) b Xy-;>-4-^;i,1 -2- [ LLgJ -fl 3-S?7^g.y»n 

25 



30 
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'H-NMR (CDaOD, dppm) : 1. 69-2. 2 1 (10H. 
m), 3. 10-3. 7 0 (5H, m) . 3. 83-3. 97 (1H, 
m) . 3. 98 (3H. s), 4. 3 0- 4. 4 6 (2 H, m) , 6. 
39-6. 47 (1H. m), 6. 74-6. 89 (1H, m). 7. 
2 0-7. 3 8 (3H. m) , 7. 58 (2H. d, J = 6. 9Hz) 
fi#ft?ftgFAB-MS (m/e, (C 2S H 3 2 F 2 N, 0 3 + H) *tbX) : 
4 7 5 

mmm 2 2 

(2R) -N- r 1 - (3-7$ J - 5 - s ? ji"<> i? fr) MWJy- 
4 — f /Pi -2- r (1R) -3. 3-^7;l/^P->^o^>^;Pl -2- 
fc Kp*'>-2-7x-;U7-tr h7$ K • "ffiiMfi 



X%1 . N- ( t e r t -/f m->^^;P) -3, S-v^^l/? 
3. S-S^f-ZUT—yvl. 2 g©^^+-9->2 0ml - 1 0%7KK^ 
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7g ^ looaccTi. smijommwLfz, Rj&mzv^jux.- 
mmmm .• >/»ix^ a 9 / 1 > lma:** i . 

XS2 - ^ 3 - ( t e r t z£ £jk£±k£Jk££jV7 j n -s- v 

Iil-eifcN- (tert-^M+^W-;l,) -3, 5-?yf. 
*T-»J>1. 8 g®SWt0»2 0m 1 MtCN-^n* :|i< ^ ; K 
1. 5g, 2. 2' -7Vt'* MV^h'JW 5 3mg« 

*s looxKxsmnmamLiz. Butsm*^*+*Kx**Lxwm 

X@3 - (2R) -N- T1- (3-t? ^ ,, 

^>-4-^;H -2- [ Q_gJ -3 a -^^a^n^,*. 

Ii2r»fc*ft t 3- (tert-yfW>*;toi/ 7 ;;) - 
5-^,l^>*;l,£ ffl ^ »«2 0©«iti*-lOIg5, 6£Htt® 

'H-NMR (CD 3 0D, <5ppm) : 1. 6 6-2. 11 (1 2H. 
20 m) . 2. 9 9- 3. 4 8 (3H, m) . 3. 2 6 (3H. s) . 3. 

7 8-3. 9 8 (1 H, m) . 4. 2 8 (2H. s) . 7. 1 8-7. 6 0 
(8H, m) 

MiFAB-MS (m/e. (C 26 H 3 3F,N 3 0 2 + H) *i:LT) : 
4 5 8 



15 



25 

«^2 3 

(2R) -N- ri - (3-T* 7 ^>^;U) ij g >- 4 ,^ ^ _ 
2- [ (1R) -3, a-^M ny^pA;^^ -2-hpa»-v- 

30 fltii^ 
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X81. (2R) — N— T1- (3--hP^>^;l/) hf^U S?>-4->f 
;ul -2- [ (1 R) -3. 3^z22Jk±B^±J^l^±M -2-b Kp 
*S/-2-7x-;P7-fe h7 $ K<P£fifc 

Xg2. (2R) -N- n- (3-7$ ;Kyj?jl>) hf^D i?>—4 — f 
;H -2- f (1R) -3, 3-S?7;l/^p->»P^>f-;I/1 -2-b KP 

IilT'^ (2R) -N- [1- (3--hP^>^;U) e^ua>- 
4--f/U] -2- [ (1R) -3, 3-i>7;M*Pv'?P'<>f-/I/] -2- 
t KP + >-2-7x-;U74r K6. 5mg^7(ci^/-^« 
2mg<k&K6 O'ClCflD&U 1 1 0 0°CT& 1 

'H-NMR (CDC 1 3 , 5ppm) : 1. 3 0- 1. 4 8 (2H, 
m) , 1 . 5 0-2. 2 5 (1 0H, in). 2. 6 8-2. 7 8 ( 2 H, 
m) , 3. 2 4-3. 4 0 (1 H, m) , 3. 3 8 (2H, s) , 3. 43 

(1H. s) . 3. 5 2-3. 8 0 (1 H, m) , 6. 26 (1H, d. J 
= 7. 9Hz) , 6. 57 (1H, dd, J=l. 5Hz. 7. 8Hz), 
6. 6 5 (IK, d, J = 1 . 5Hz) , 6. 6 6 (1 H. d. J = 7. 
8Hz) , 7. 08 (1H, t, J = 7. 8Hz). 7. 28-7. 39 

(3H, m) , 7. 5 3-7. 5 7 (2H, m) 
fiMFAB-MS (m/e, (C 25 H 3 , F 2 N 3 0 2 + H) * 1 UT) : 
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4 4 4 

(2R) — N— f l - gmi - 

2- [ (1R) -3. -2-fcKo*-V- 



mt2--bxDK>i^j^mi\ 111012 3cbi5j^©^(c«to. snag 

'H-NMR (CDaOD, <5ppm) : 1. 5 0- 1. 9 5 ( 1 0H 
m), 2. 92-3. 07 (2H, m), 3. 07-3. 20 (1H, 
m) , 3. 2 4 - 3. 3 8 (2 H. m) , 3. 6 7-3. 8 0 ( 1 H, 
m) . 4. 15-4. 2 7 (2H, m) , 7. 0 5-7. 4 5 (9H, m) 
20 fi^FAB-MS (m/e. (C, 5 H 31 F 2 N 3 0 2 + H) <<hUT) : 
4 4 4 

HSfcfll 2 5 

(2R) — N— ri- (4-7;y/Q^;U) h'^ U ^ >- 4 -^f ;Ul - 
25 2 - f (1R) -3. 3-^-7;M-p->»p^>^;i/i 
2-^ x -;l/T-tr h7$ K 



10 




NH, 



30 



WO98-05641 [file://J:\Legal\Patents\WO98-05641 xpc] 



Page 69 of 1 1 



WO 98/05641 



PCT/JP97/02600 




10 



15 



20 



25 



'H-NMR (CDCla, <5ppm) : 1. 3 5- 1. 5 2 (2 H. 
m), 1. 70-2. 23 ( 1 0 H, m) . 2. 70-2. 82 (2 H. 
m). 3. 23-3. 35 (1 H, m), 3. 41 (2H, s). 3. 

3 0-3. 7 0 (3H, m) , 3. 6 5-3. 7 5 (1 H. m) . 6. 29 
(1H. d. J=7. 4Hz), 6. 63 (2H. d. J=8. 5Hz), 

7. 06 (2H. d, J = 8. 5Hz), 7. 2 8-7. 3 9 (3H, 
m) , 7. 5 2-7. 5 6 (2H. m) 

fi#J5?ftfcFAB-MS (m/e. (C 2S H 3 , F 2 N 3 0 2 + H) + 1 LT) : 

4 4 4 

(2R) -N- f 1 - (4-7$ h*i/1>i?A/) 
4-jjl,-] -2- r OR) -3. 3-^7^0 S/?p^>^;U1 -2- 
t Kp*->-2-7x-;U7-frh7; K 



mt 3-^ h*->-4-^ hP'Oi^US-ffi^ HJjfe#|2 3<i:^©^ 
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'H-NMR (CDC1 S , 5ppm) : 1. 35-1. 60 (2H. 
m) . 1. 7 0-2. 3 0 (1 0H, m) , 2. 7 0-2. 9 0 (2H, 
m) , 3. 2 2-3. 3 8 ( 1 H. m) . 3. 4 4 (2H. s) , 3. 
4 0-3. 6 0 (1H. m) , 3. 6 2-3. 8 5 (3H, m) . 3. 85 
5 (3H. s) , 6. 36 (1H. d, 3 = 7. 9Hz), 6. 60-6. 

7 0 (2H. m) , 6. 8 1 ( 1 H, s) , 7. 2 4 -7. 4 0 (3 H, 
m) , 7.5 1-7. 5 8 (2H. m) 

fi»FAB-MS (m/e, <C„H M F,N,0, + H) I/O : 
4 7 4 

10 

7 

_ (2R) -N- fl- (3. 5-g7SM>^ e^Us;>-4->f 
M -2- r (1 R) -3. Z-X- JfMrxMstuly+flA -2-h {£g 




'H-NMR (CDC 1 3 . <5ppm) : 1. 3 0-2. 2 0 ( 1 2H. 
25 m) . 2. 7 0- 2. 8 0 (2 H, m) . 3. 2 3-3. 3 6 ( 1 H, 

m) . 3. 28 (2H. s) , 3. 44 (1H, s) , 3. 60-3. 73 

(1H, m) , 5. 93 (1H, t, 3 = 2. 0Hz), 6. 07 (2H. 

d. 3 = 2. 0Hz), 6. 23 (1H. d, 3=7. 5Hz), 7. 

2 9-7. 4 0 (3H, m) , 7. 5 3-7. 5 7 (2H, m) 
30 &#*¥&FAB-MS (m/e, (C 23 H 32 F 2 N 4 0 2 + H) ' t LT) : 
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mmm2 8 

(2R) -N- ri - (5-/i-/l7^>-2 -4J\</ ^AA b^'J^>- 
4-^1 -2- T (1R) -3. 3--;?7;M-p»>?a^>^1 -2- 
h Kp*^-2-7x^7-t? h7S K 



10 




XS1. 4- (tert -ZfTJlXf-i/jJ )Utf-JlT j y) - 1 - (5-,/ 

4- (tert -^**+->**twA7 5 y ) b'^U i>>2 0 Omg® 
fh^t Fo77>?§i5m]|:lST5-y W7>-3-T;I/fk K 
0. lmKSIKO. 0 6m IRtf^tt MT4r b*-/*7^ hV7A 
3 1 8mg^lM^ 1 2NflBJfll^Lfco RJ&tttetefDfiff***n*.N 

Xg2 (2R) -N- fl- ( 5 *•;!/-. 2 -7 'J ;M ?•;!/) b'^'J^ 
>-4-^;Ul -2- f (1R) -3. 3->?7;M-P'>? p^>f-;H - 

2- b KP*->-2-7x^7-tr h7; KO^JflE 

If 1 VUtz4- (tert -7* ;ls#-j\s7 i J) - 1 - 

(5-/f-;l/-2-7 iJ;Mf-;b) t'^'J i>>8 8mgi; 1 0%©&gM ? 

y 2 m i £^sTfln/U $ 1 2*mwfr u mm&mm'gi; Ltz 0 

flb^JSO?DD!l-.;«4mli: (2R) -2- [ (1R) -3, 

3- i?7)l*ai/?ti'<>1-jV} -2-b Kp + ^-2-7x-;UB^^ 
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2mlRtfl -Ji^-3- (3-^y^;uy = JfuM)V) 

(SS^7§&: ^DD*W^y-^=50/l) KTMMU 
6 3 m g £ Ltifc e 

1 H — NMR (CDCla. 5ppm) : 1. 3 5- 1. 5 4 (2 H. 
m) . 1. 6 0-2. 2 6 (1 0H. m) . 2. 2 7 (3 H, s) . 2. 
7 1-2. 8 6 (2H. m) . 3. 2 2-3. 3 6 (1H, m) , 3. 40 

(1H. s) . 3. 4 5 (2H. s) . 3. 6 0-3. 7 6 ( 1 H. m) . 
5. 8 5 - 5. 9 0 ( 1 H. m) . 6. 05 (1H, d . J = 3. 
0 Hz) . 6. 25 (1H. d. J = 7. 9Hz). 7. 26-7. 40 

(3H, m) . 7. 5 0-7. 5 6 (2H. m) 

is fi«FAB-MS (m/e. (C,H,oF 2 N 2 O s + H) •£ U T ) : 
4 3 3 

mMM2 9 

(2R) — N— r I - (3-y»Mvj?^ t'sQI _ 
!0 2- r (1R) -3. 3j^22 Jk*E±£ai5^±M -2-hKn^>- 




XS1. 4- (t e r t-7*j\ / ±*i,i])i£^, l/7 * j) - t _ Q-y 
30 f;K>^) b'^'J^XD^ 
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10 



15 



20 



4- (t e r t-yf-^+^rt^-^TS J) t'sv) vytmits-/ 

rjioitfrzm^mmm i 5 tmnvxmzT&mit&yizm&istzo 

JM2. (2R) — N— fl- (3->^;K>-?;l/) b'^'J v^>— 4 — f 
)\A -2- f (1 R) -3, 3-y7;l/tP->^P^>f/i/l -2-bH'P 

1 4- ( t e r t -7^;U**->*7>rt/**.^l'7 ^ y ) - 1 - 

'H-NMR (CDCh, 5ppm) : 1. 2 4- 1. 5 0 (2 H, 
m). 1. 50-2. 25 (10H, m), 2. 33 (3H, s), 2. 
6 0-2. 8 2 (2H, m) , 3. 2 0-3. 5 5 (3H. m) . 3. 42 
(2H. s) . 6. 25 (1H, d, J = 8. 1Hz), 7. 00-7. 
14 (3H, m) . 7. 19 (1H, t. J=7. 6Hz), 7. 23- 
7. 4 2 (3H. m) . 7. 5 0-7. 6 0 (2H. m) 
fiMFAB-MS (m/e, (C 26 H 32 F 2 N 2 0 2 + H) > tLX) : 
4 4 3 

28*013 0 

(2R) -N- r 1 - (4->h4-XV^) b'^'J >>>-4-^;H - 
2- f ( 1 R) -3. S-v^M-p^P^y^Ul -2-b Ko*:/- 
2-7x-;P7-feh7$ K 




30 
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'H-NMR (CDCls. ippm) : 1. 3 2- 1. 4 7 (2 H, 
m) , 1. 7 5-2. 2 3 (1 0H, m) , 2. 6 5-2. 7 6 (2H. 
m) , 3. 2 2-3. 3 6 (1 H. m) , 3. 42 (2H. s) . 3. 46 
(1H. s) . 3. 6 3-3. 7 6 ( 1 H. m) , 3. 79 (3H. s) . 
5 6. 2 7 (1 H, d. J = 8. 2Hz), 6. 84 (2H, d, J = 8. 
6Hz), 7. 19 (2H, d. J=8. 6Hz), 7. 28-7. 39 
(3H. m) , 7. 5 2-7. 5 6 (2H, m) 
ffi#$<£FAB-MS (m/e. (C 2R H S2 F 2 N 2 0 3 + H) *iLT) : 
4 5 9 

10 

mm&)3 1 

(2R) -N- n - (3-T; y-5-y \J^£d^M bT^'J 'Jy- 
4-<<Jl>~\ -2- f (1R) -3. 3-^7;l/^-pi/^g^>^;Ul -2- 

15 $jt3; 




•2HC1 



Xmi. 3-t e r t --ff-Jlrtf-i/ijA/tf^frT $ /-5-y ht->$l 

3-^ h 4-^-5-- bnSfllS»y 6 4mgO>^;-;H 5m 1 
25 ig^i:, t e r t -yf^-i?^;^- h 1 . 0 g N 1096'<5S>»> 
A-jKSS9 1 2mg*»^.7k*3?HSlTM{=T7l^n!lfliLfco SflS** 

1M2. 3-t e r t zil±b*±2JlJk£=i^ 1 1 ~ 5 h±2S^> 
30 ^7UT/t/3-;Ug>£fifc 
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Ml X*'&tz3- t e r t -7 Y^-^iifrtf— ;VT I J -5-/ h*i>£.i. 
SiM^H. 2 8 g© h;l/xy8m 1 fg&K-7 8°CT> 1. OMtK^L 
^^V^W^UOAf h5t Ko7 5>iSttl 2. 1 m 1 £#nx|5]iS 

;U=7/3) CTWMU M6t2 6 2mg^iMi: L/tj^o 
Ifi3. 3- t e r t z^±Jki±2^JkM=JkZ s ht-^v 

10 2 3 - t e r t --ff-fr** isfiJi'tf-Jl'T ;;-5->h + v/ 

9 4mg0?PP*A'A 1 0m 1 rg&(CMSKT> ~ 
itv^W. 8 9 g*»l;t2l$IHIflt#Lfco Eti&tMb-kvJ MKIU& 
J££MES£LT, UHk^lll 3 2mg*iAtt«rtltLT»fc. 
If§4. (2R) -N- f 1 - (3-7 S J-5-/ h*i/OiSM 
15 Uv?>-4->f;l/l ~2- [ (1R) -3, 3~v?7;U^-p->»P^>f- 
-2-bKof>-2-7x-;l/7th7 ; K • ~igl$tg©£Eft 
Ig3-e#fc3-t e r t -7**-/W-* A/7 5 7 - 5 h + -> 

20 'H-NMR (CD 3 OD, dppm) : 1. 7 4-2. 14 ( 1 0 H, 

m), 3. 00-3. 1 5 (2H. m) . 3. 27-3. 52 (3H. 

m) , 3. 8 2-3. 9 2 ( 1 H, m) , 3. 89 (3H. s) 4. 32 
(2H, s) , 7. 0 1 (1H. s) , 7. 1 8-7. 35 (5H. m) . 

7. 5 6-7. 6 0 (2H, m) 
25 fi^tFAB-MS (m/e, (C 26 H 33 F 2 N 3 0 3 + H) 't l/t) : 

4 7 4 



30 



I&K50IJ3 2 

(2R) -N- n- (4 -7$ /-3-7;M-p^>v>;t/) .fcT^'J 
4— -2- T (1R) -3. 3-i>7;l/:fP->?p^>»;H -2- 



WO98-05641 [file://J:\Legal\Patents\WO98-05641 cpcl 



Page 76 of 1 



WO 98/05641 



PCT/JP97/02600 



74 



b KP^r->-2-7x-;l/74r h7$ K 



5 0 ?H H 

10 m\t&fy*mmuz 0 

'H-NMR (CDCla. 5ppra) : 1. 2 8- 1. 5 0 (2 H. 
m) , 1. 50-2. 3 2 (1 OH. m) . 2. 60-2. 80 (2 H, 
m) , 3. 2 0-3. 3 8 ( 1 H, m) , 3. 33 (2H, s) , 3. 45 
(1H. s) . 3. 5 5-3 7 6 (3H, m) . 6. 25 ( 1 H, d. J = 
is 8. 2Hz) , 6. 69 (1H, dd. J = 8. 1. 8. 9Hz), 6. 
82 (1H. dd, J = l. 6. 8. 1Hz), 6. 93 (1H, dd. J 
= 1. 6. 12. 0Hz). 7. 24-7. 4 0 (3H. m) . 7. 5 0- 
7.5 8 (2H. m) 

fi«FAB-MS (m/e. (C, 5 H 3 oF 3 N 3 0 2 + H) 'tLX) : 
20 4 6 2 

mmm3 3 

( 2R) -N- fl- (6-7$ 7-4-y^/l/b'U it>-2-JJl) t'^ 
'J>?>-4-^;Ul -2- T (1R) -3. 3-^:7;M- a->?p^y^ 
25 M -2-b KP^r^-2-7x~;l/7-tr ^7 * K 

mm. 



30 
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181. f-;u-4-yf-yu-2-7-<rf-;P7^ J eu 

6-7HrfJUT 5 y-4-yf-;Ut , 'J ^>-2-> 9 J-)\>2 3mg©?D 
□ tWl/A2m 1 IWIiafiiT*ftf*-A/0. 0 5ml^M, 1 5#R8S 

Xg2. (2R) -N- f 1 - (6-7-fc^;t/7$ J-4 ->^;Wb'U y 

y-2-4)V) e^'J -2- r (1R) -3, 3-^7;u 



X83. (2R) -N- [1- (6-7^ ±/UJc}) V>-2--< 

)V) fa'^'J Vy-4-4)\A -2- r (1R) -3. 3-S?7;l/;faS/»a 
- 2 -b Kp»->~ 2-7 x-;l/7t h7$ K<D£fife 
20 I82T»fc (2R) -N- [1- (6-7-b^^7$ y-4-^f-;Uf'J 
i>>-2— OU) fcWJ$?>-4— fA/| -2- [ (1R) -3, 3-^7 
;l/tDi/^n^>f;l/] -2-t Ko + v/-2-7i-;l/7t h 7 S K 
1 6. 5mg©^^y-;Hml?§«{C3M7KK<kf-hU^A7Ki$^0. 
5ml £An;U 6 0°C{CT 1 . 5B#P£ta&tt#U£o RiS*£i>.xf-;i'X- 

(Kieselgel™60 F 25 «. A r t 5 7 4 4 (/ JltftW ?au 
*>A,L>/*9J-iV=\ 0/1) fc-CHKBU &mit&ty}l 4mg^M 

30 'H-NMR (CDC Is, 5ppm) : 1. 3 0- 1. 5 0 (2 H, 
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m) , 1. 7 1-2. 3 0 (1 OH. m) . 2. 3 3 (3H, s) . 2. 

6 2-2. 7 6 (2H, m) , 3. 2 1-3. 3 8 (1H, m) . 3. 2 9 
(2H ( s), 3. 60-3. 78 (1 H, m) , 4. 35-4. 51 
(2H, m) , 6. 26 ( 1 H, s) . 6. 35 (1H, d. J = 8. 
s 1Hz). 6. 45 (1H, s). 7. 2 5-7. 4 0 (3H. m) , 7. 

5 2-7. 6 0 (2H, m) 

ffi#*?fi!FAB-MS (m/e, (C 25 H3*F,N<0 2 + H) * t LT) : 
4 5 9 

io mmm3 4 

(2R) -N- r 1 - (3-7;;-4-7;l/tD<>y;l,) h^'J^>- 
4-4 M -2- f (1R) -3. 3-iS7Jl*ni,?nK>*)b-) 

h Kp*->-2--7x-;ut^S 7$ k» -mmm 




'H-NMR (CDsOD, fippm) : l. 6 8-2. II (l OH, 

m), 3. 00-3. 50 (5H, m), 3. 79-3. 90 (lH, 

m) , 4. 3 2 (2H. s) , 7. I 8-7. 3 0 (3H. m) . 7. 4 3 

(1H. d, J=8. 4Hz). 7. 5 2-7. 5 6 (2H. m) . 7. 

5 7-7. 6 5 (lH. m) . 7. 7 3-7. 7 8 ( l H. m) 

MdFAB-MS (m/e. (C 2S H3.F 3 N 3 0 2 + H) * t LT) : 
4 6 2 



30 
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( 2R) -N- F1- (5-T z J-2-7JV*B'<yi>}\') h'^)i>>- 
4-.QI/1 -2- T (1R) -3. 3-^-7;^n^^P^>f-/Ul -2- 



2 3 tmmcoJimzx&mit&yizm&Ltzo 

•H-NMR (CDC1 S . 5ppm) : 1. 3 6 - 1. 4 9 (2 H. 
m), 1. 57-2. 26 (1 0 H. m) . 2. 71-2. 78 (2 H. 
m). 3. 24-3. 36 (1H. m). 3. 42-3. 57 (5H, 
m) . 3. 6 6-3. 7 5 (1 H, m) . 6. 24 (1H. d, J=8. 

1Hz). 6. 51-6. 56 (1H, m). 6. 65-6. 68 (1 H, 
m). 6. 82 (1H. t. J = 9. 0Hz). 7. 29-7. 40 

(3H. m) , 7. 5 3-7. 5 7 (2H, m) 
fiMFAB-MS (m/e. (C 2B H3.F S N 3 0 2 + H) * t. LT) : 
4 6 2 

»J3 6 

(2R) -N- n- (2-7^/-4-?PPb°'J v>-6-> f;M^ 
Jl) b^U^>-4-^;l/] -2- T (1R) -3. 3-v7;M-p>?p 
-2-fc KP^->-2-7x-;l/7-t; hT i K 




30 
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'H-NMR (CDC Is, 5ppm) : 1. 42-1. 54 (2 H, 
m), 1. 78-2. 26 (10 H, m). 2. 76-2. 79 (2H, 
m), 3. 28-3. 38 (1 H. m) , 3. 42-3. 47 (3 H, 
m) , 3. 67-3. 75 (1 H, m), 4. 53-4. 56 (2 H, 
m) . 6. 36 (1H, d, J = 7. 2Hz) . 6. 3 8 ( 1 H. d, J = 
1. 6Hz), 6. 72 (1H, d. J = l. 6Hz), 7. 25-7. 
3 9 (3H, m) . 7. 5 3-7. 5 7 (2H, m) 
I«FAB-MS (m/e. ( C 24 H 29 C 1 F 2 N, 0 2 + H) • £ L 
T) : 4 7 9 

(2R) -N- T1- ( 3-7;y-5-^PO^>y?;|/) h°^'J^V- 
Mjz lzi-LLi R) -3. 3-^7;M-p<>»p^>^ ;l /j -2- 

mm*. 




30 



Xgl . 3-^oo-5-_ YuK y ; J)V J 9 yxjlfrZ-hnft rt 
3-^DD-5-ihD^>^T*3-/I/92mgOi'DDMA3ml 
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MClflCT h 'JxfAT ^ >0. 3ml Rtfiglt^ 9 b 

5 1 1 9mg«Iiltifco 

HI 2. (2R) — N— TI- (3-7;;-5-^pp^>^) fc'^'J 
■>>-4--f;l/1 -2- T (1R) -3. 3-^7yi/to->^P^>f 

io t\ sum 2 3 kmn<o?j&KT&mitG®£m&Ltz 0 

1 H — NMR (CDC1 3 , <5ppm) : 1. 3 0- 1. 4 4 (2 H, 
m) . 1. 73-2. 22 (10 H. m). 2. 68-2. 73 (2H. 
m) , 3. 2 4-3. 3 6 ( 1 H, m) , 3. 3 2 (2H, s) . 3. 44 
(1H, brs), 3. 6 1- 3. 7 7 (3H. m) , 6. 28 (1H, 
is d, J=8. 4Hz), 6. 49 (1H. d. J = l. 9Hz). 6. 55 
(1H, dd, J = l. 7, 1. 9Hz) . 6. 66 ( 1 H. d. J = l. 
7Hz), 7. 2 9-7. 3 9 (3H. m) , 7. 5 3-7. 5 6 (2H. 
m) 

{£#jS¥flFAB-MS (m/e. (C 2B H 30 C 1 F 2 N s 0 2 + H) " t U 
20 T) : 4 5 9 

(2R) -N- TI - (4 -7 S 7-3. 5^_22Jk±ES<>2M 
ity-A-JM -2- f (1R) -3. 3-i>7Jl*ais9 a£>± 
25 )\A — 2 — b Kp4">— 2 — 7 x— ;U7-tr H7; K 



30 
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4-7$ J- 3, 5-^;^D^>X7;i/ftK*ffll\ mwioig 

'H-NMR (C D C 1 3 , <5ppm) : 1. 2 4-2. 2 2 ( 1 2H, 
m). 2. 66-2. 72 (2H. m), 3. 27-3. 41 (4H, 
w m). 3. 66-3. 71 (3H, m), 6. 28 (1H, d. J = 7. 

8Hz), 6. 77 (2H. d, J = 8. 3Hz), 7. 28-7. 39 
(3H. m) , 7. 5 4-7. 5 6 (2H, m) 
fi^HFAB-MS (m/e. (C 25 H 2S F 4 N 3 0 2 + H) ' <h LT) : 
4 8 0 

15 

9 

(2R) -N- f 1 - (KyXJ frt+fr) b'^U^ 

>-4-^;l/l -2- r ( 1 R) -3. 3-y7;M-n^*a^>^;l/l - 
2-fc KP*i/-2-7x_;l/7-t?h7$ K 
20 ISiiti^ 




'H-NMR (CD 3 OD, Sppm) : 1. 4 5-2. 2 5 ( 1 0H, 
30 m), 2. 25-2. 48 (2H, m), 2. 90-3. 10 (2H. 
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m), 3. 20-3. 4 2 ( 1 H. m) . 3. 56-3. 75 ( 1 H, 
m). 3. 82 (2H, s), 7. 18-7. 40 (4H, m), 7. 
5 1 -7. 7 5 (4H. m) . 8. 1 7 (1 H. s) 
{£#$&EFAB-MS (m/e, (C 28 H 8 oF 2 N40 2 + H) 4 <hUT) : 
4 6 9 

HBS0J4O 

(2R) — N— Fl- (6-7$ y tf'J > ; >-2-^;Py h'^'J^ 
> _4-^;[ / 1 -2- (3, 3-^7;l/^-p>^a^^;l/) -2-h Kp* 



(2R) - (3. 3-^7/l/toi/^D^f;l/) -2-tKo^->7x^ 

B^Ki4-T^y-i- (6-7$-/tru^>-2--f;Mf-;u) tr^y^ 

'H-NMR (CDC lj, Sppm) : 1. 2 0- 1. 5 2 (2 H, 
m). 1. 60-1. 86 (2H, m). 2. 08-2. 22 (2 H, 
m), 2. 40-2. 82 (6H, m), 3. 07-3. 21 (1H, 
m), 3. 41 (2H, s), 3. 60-3. 80 ( 1 H, m), 3. 84 
(1H, brs), 4. 40 (2H, brs). 6. 01 ( 1 H, d, J = 
8. 1Hz). 6. 3 6 (1 H, d. J=8. 2 Hz) . 6. 66 ( 1 H, 
d, J = 8. 2Hz) , 7. 2 8-7. 4 2 (4H. m) , 7. 43-7. 
5 0 (2H. m) 

fi«FAB-MS (m/e, (C 23 H 28 F 2 N« 0 2 + H) * £ LT) : 




WO98-05641 ffile://J:\Legal\Patents\WO98-05641.cpc1 



Page 84 of 1 



WO 98/05641 



PCT/JP97/02600 



82 



4 3 1 



4 1 

(2R) -N- n - (6-7 ^ei)i?v,j}-^^ f ^ ^iiq 
>-4-^;H -2- (4. 4 ^£2iM^2-P^±v2k} 



(2R) - (4, 4 -^7;M-ui/?o'\*i/;u) -2-bKD + -/7i- 

• 3imm%m\ nmm2 oossata- 2©x§4 ^i^o^&kt 

'H-NMR (CDC1„ <5ppm) : 1. 2 0- 1. 9 7 (1 0H, 
m) , 1. 97-2. 22 (4H, m). 2. 44-2. 68 ( 1 H, 
m) , 2. 7 0-2. 9 2 (3H, m) , 3. 4 2 (2H, s) , 3. 
62-3. 80 (1 H, m). 4. 42 (2H. brs), 6. 36 
(1H. d, J=8. 2Hz), 6. 62 (1H, d. J = 7. 9Hz), 
6. 67 (1H, d. J = 8. 2Hz), 7. 2 4-7. 4 2 (4 H, 
m) . 7. 5 5-7. 6 2 (2 H, m) 

I^FAB-MS (m/e, (C 25 H 32 F 2 N<0, + H) *t UT) : 



mmw4 2 

(2R) — N — fl- (6-7; J fcf'J ^>-2-^;uy*;i/> bX')y 
>-4->f;l/l -2- r (1 R) -3. 3-^7;l/^-p^»n^ > ^ ;U -| _ 



10 




4 5 9 
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2- (4-7/l/tn7x-;W — 2 — b Ko 4- ->7-t? h 7 S K 



(2R) - (3, 3-v>7WDi/?D'<yf;|/) -2- (4-7;l/tD7 

'H-NMR (CDC 1 3 , fippm) : 1. 3 9- 1. 5 5 (2 H, 
m), 1. 70-2. 2 2 (1 OH, m) . 2. 73-2. 81 (2H, 
m). 3. 23-3. 36 (1 H, m), 3. 43 (2H, s) . 3. 
65-3. 77 (1H, m). 4. 43 (2H, brs), 6. 31 
(1H, d, J = 7. 6Hz), 6. 37 ( 1 H. d, J = 8. 2Hz), 
6. 67 (1H, d, J = 7. 4Hz). 7. 01-7. 08 (2H, 
m) , 7. 37 (1H, dd. J=7. 4. 8. 2Hz), 7. 51-7. 
5 8 (2H, m) 

&#A?fliFAB-MS (m/e, (C24H 29 F 3 N,0 2 + H) *£LT) : 
4 6 3 



( 2R) - f (1 R) -3-**Vi'9x3'<>f'/\A -2-b Kp*v-2 
-7x-^fti 

XML (2R. 5R) -2- (t-7^1/) -5- f (1R) -3-* 
£2JL2-ES±k±M -5-7x>;l/-l, 3~mV7>-4-t>R 
# (2R. 5R) -2- (t-7?M -5- f (1 S) ~3-t^7'>^ 
p^Vf^kJ -5-7x-;l/-l. 3-yt47 7>-4-t^g)M 
D. Hf— (S e e b a c h) £©73& [Tetrahedron, 




WO98-05641 [file://J:\Legal\Patents\WO98-05641 xpcl Page 86 of 1 



WO 98/05641 PCT/JP97/02600 

84 



4 0g x 1 3 1 3- 1 3 2 4H (1 9 8 4i£) ] IZfc ->X&lSLLti (2R, 
5R) -2- (t-7**7t/) -5-y^-jl- 1 , 3-WV7>-4- 
1 OmgOf h7t KD77>2 0m 1 — M^-fry ^;HJ >gf h y 7 
$ Kl mlMlC-7 8"CTyf">AiM V^uh°;U7= Kl. 5M^+^ 

2 85mgOrh7kKD77>l. 5 m 1 ®&£flnx.. 1 . 5&ftim 

til 5 0mg> 2 5 4mg«itt«j|f t LTSfcc *ft*ft©:fc#ElIli 
NMRcDNOEi^^L^e 

I«2. ( 2R) - [ (1 R) -3-a-*y->?a^>^;H -2-fc Kp 
4 7- 2 -7x-;^lOM 
is (2R, 5R) -2- (t-7?-;l/) -5- [ (1 R) -3-**77? 

0^7 -5-7x-;l/-l, 3-my7>-4-^>6 1mgO 

x 3 mmmt b^o > * y l 7x3^ 

mm 2 

(2 R) - r (IS) -3-**y 7?p^7?-;H -2-h Kp*7- 

25 (2R, 5R) -2- (t-7*?7l/) -5- [(IS) -3-**77? 

0^7*7l>] -5-7 x-;U- 1, 3-^**757- 4 -*7£ffl(,> N # 
1 Ig2 i:^*©^lcT3i»t^ft*Sit Lfco 

#^J3 

30 (2R) - r (1R) -3. 3-77;M-p7^P^>^7l/l -2-HKp 
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Xfil. (2R. 5R) -2- jt=l±M -5- f (1 R) -3. 3- 

■;7;^p->^n^>f;H -5-7x_;u- 1 . 3 75 >- 4 ~ 

(2R. 5R) -2- (t-^f-/P) -5- [ (1R) -3-**V*>*d 
-5-7x^-1, 3 - W;5>-4-tV2 5 6mg© 
?DDt^3ml »*»C*ftTH7yttS>xf-^7$ ^5IK0. 3 4ml 

£*dx^ oi#Rlit#L;fc. ra^i?if^i-f;n:t^ 

W» ^*lfcg|«E* •> 'J * V*i> v U 9 p v h ^ 7 -f - (B6IJj£ 
jK:^+-y->/»Fi|i^=2 0/l) KTJtaSLMMteftl 1 5mg£ 

Xg2. (2R) - F (1R) -3. 3-^7;l/^ov/»P^>f-yH = 
2-b Kd^->-2-7x -;UBEi$g>£fifc 

(2R. 5R) -2- (t-W) -5- [(1R) -3, 3-v>7;M- 
i\ l Xg2 £H«0^l=TaHffc£&*S!»Lfco 



20 



25 



#%0J4 

(2 R) - r (1 S) -3, 3-S?7;M-P'>»p^>?-;I/1 -2-b Kp 
^•> — 2 — 7 ji— A 



(2R, 5R) -2- (t-7>;U) -5- [ (IS) -3-**7>? 

d^>^] -5-7x-;u-i, 3-W;5>-4-t«\# 

3 £ |aJ^£D7?^^T^S^^^SSxi Ufco 



(2R) - r (IS) -3-b Kp*v/'>?p^>^;H -2-b Ko4r 

XML (2R. 5R) - 2- Qjz^lik} -5- r (IS) -3-b K 
30 p*^->?p^>^;H -5-7x^-1. 3-WV7>-4-t> 
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(2R, 5R) -2- (t-7?-;l/) -5- [ (IS) -3-** Vf* 
o^>^;l/| -5 -7 x-;b- 1 . 3-WV7>-4-t>l 6 9mg 

S^b^t) 1 5 7rag*Hfej|litt«I4 bxmtzo 

JM2. (2 R) - [ (IS) -3-t Yu^-i/i/^uKy=f-^ -2-b 
Kp4->-2-7x -JlfcM<D&tfL 
10 (2R, 5R) - 2- (t-^f;l/) -5- [ (IS) -3-kKo + y 

i/*D^ -5-7x-;H 1 , 3-WV7>'-4-t>^ 
t\ 1 X®2 2:|S|1im:t«llbmffil btz 0 

mm 

is (2R) - f (1R) -3-bKo^!/^7a^yf^1 -2-fcKo* 

■>-2-7x-;^ii 

(2 R, 5R) -2- (t-7^;l/) -5- [ ( 1 R) -3-**7->* 
D^>^;b] -5-7x-;b-l, 3— WV5 >- 4-* # 

20 

(2R) - r (IS) -3-7;l/^-p->^a^>^;l/1 -2-bKo4->- 
(2 R) - [ (1 S) -3-t Kn + v/->^o^>f-;U] -2-h Ko+ 

25 -/-2-7x-;^»\ mm ±mm<D-%mizx&mitGmwti& 

Uz 0 
#%0J8 

(2R) - r (1R) -3-7;M-Q->:7P^>^;l/| -2-bFo^->- 
30 2-7 
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(2R) - [ (1R) -3-fc FD + v">^n^>f;l/] -2-b Kp* 

5 #W9 

2 p^>^;l/~ 2 - b Kp*'>- 2 -7i-W 
7i-;l/^'J ^-^•>>'PStx^^2 3. 5gOfF7kh'D75> 

K- i>if-;l/x— r;l>»*7 0ml £$TU MKT 3 OtfTOftLfco 
10 RlS**ft»xf-^KT«fl?Lx ISfD^bTy^-^ATKM, fiSIOA^TK 

Slit* •> 'J 77 y ;U*7 5A^a7f/57-f- (SBffiglK : >/#&x 
fyl/=30/I~20/l) KTIWU 2->^o^y^-2-t Ko 
+i/-2-7x-;i/g^B?i^;n l g£'f#/c 0 c*x£> *y-;u4 Omii: 

is u isicT 4 N?mit± v y f 2 0mi zta^ mizx 2 
B#is]flt# l 5 o °cizx i nmmw ttz 0 j -^wm&tium* 4 n 

ffiMKTSBWt-iUffHftif-^JftltiLfco #&Jl£7Kx telQ6^7kKTim^ 
j?xf;i/x-f/vA*ty= l/li:tjt*lSfi^«l8. 7 

20 fco 

#^J1 0 

(2R) - T (1 R) -3. 3-;*7;M-Pi/?P^>^;l/| -2 ~b Ko 
ty-2-7ix;l#S 
25 Xm 1 . (2R. 5R) -2~ (t-7**-Jl/) -.5- r (1 S. 2R, 
5 R. 6 S. 7 R) -3-**y h U ->»P T5. 2. 1. O^lf^ 
^-8-xy- -5-7x-;l/- 1 . 3~^»V5 >-4 

(2R, 5R) -2- -5-7x^-1, 3-i?t*V5 

30 >-4-ty32gOfb7tKn77>l. 1 l»*C-7 8TTyf"> 
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WV^nt*7U'l. 5M^t>»»l0 5ml*jrFU 3 0# 
WmWistz® (IS, 2R. 6S, 7R) - hUi/^n [5. 2. 1. 
0 ! ' 8 ] T7?-4, 8-^x>-3-ty23. 4 g07-h5tYu7y 
> 3 0 0 m 1 8«*JQ*^ 1 . 5 i$fil8£# Lfc 0 Ej£tffc*ft»i*-/1/|C 

i"5Ax&m itz 0 ®mztem%£ us ztitimm*^*-* 

»ifM:tSiSl^ifl:^ft3 6. 9 g£efe@ft<i: btfffco 
1*12. (2R, 5R) -2- (t-7*;U) -5- [ (1 S) -4-** 
V-2-v/^P^>x-;Ul -5-7x-;l/- 1 . 3-W77>-4- 

io 

IilTifc (2R, 5R) -2- (t-y^U) -5- [ (IS. 2R, 
5R, 6S, 7 R) -3-**7-8- h U [5. 2. 1. O 26 ] 

T7^-8-iV-5-'f^ -5-7x-;U- 1 , 3-yt+77>- 
4-*y25. 6g®l, 2-i;^DD^>-lf>3 5 0m 1 fttt&£X£IB 
is 1 7 5 °CICT 7 B#P B 1flO&!t# Lfc 0 Hf m LTS fcBtt*«ai*'vMf > 

XS3. (2R. 5R) -2- '(t-zf*)V) -5- [ ( 1 R) -3-** 
V>?p^>?-;1/| -5-7 x-;U- 1 . 3-iSjr*V7 y-4-Tj-XD^: 
ft 

20 112-Clt (2R. 5R) -2- (t-7>;U) -5- [ (IS) -4- 

**y-2-->?o^>-f-.;l/| -5-7x-;i/- l. 3-i>**75>- 

9. 1 g©g^ifi^;l/7 0 Om l 1 0 

2. o g **»HftTfl;Sx urEKT2^iaiat^Lfc. 
25 fk&tt 1 4 g^efe@{*<h bxmtz 0 

IS 4 . ( 2 R) - [ ( 1 R) -3. 3-^7Md->^ vOI-M - 
2-h Ka4=-->-2-7x-;l/B^Bjfg)ABfr 

Ig3Tfcfc (2R. 5R) -2- (t-"7f-;U) -5- [ (1R) -3- 
t*Vi/^D^>f4/] -5-7x-^-l, 3-S>3j-*y5>-4-*> 
30 £8H\ #^W3tBiai©^CTM4fc^«!l*a8J6Ufco 
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mm 1 1 

(2R) - (3. 3-v7;l/^P'>^P^>f-;U) -2- (4-7;l/tP7 
(R) -4-7Mo7yf^Ml\ #WllSlS^#^J3<i:PJ 

#%0>J 1 2 

(2R) - (3. 3-^7;^P^^o^f/b) -2-b 

III. (2R. 5R) -2- (t-^^;U) - 5 - (3-^>>>;M-* 
^-l-bFo^x^^pW) -5 -7 x-;U- 1 . 3-^77 

Ig2. (2R. 5R) -2- -5- (3-—^VS?^»-> 

i/?P7>;U) -5-7x^-1. 3~^»V7>-4~^-y®^ji£ 
Ilirift (2R. 5R) -2- -5- O-'Ov^M" 

+ 1 -t Kp+->>^p^;U) -5-7a-;P- 1 . 3-5?**V? 
>-4-*y2. 8 2 g©?PP*;UA8 0ml&&IC*#T4-^^U 
7=y e»Ji?>2. 6g*to;i|S|fiKTll#ratt#Ufco EfcttK^/l'* 
DP/'Jt+yU-Mml *Jn«fc 1 mm® Ufeo Elfctt* 

VrtWrt^AjtilLfco «R©^£^a*U§£ttfcgH6© h 
^x>8 0mli§ii![i:liai:T2 1 2* -TVh'X V^ni h U/P) 
5 6mgS0 t 7K^khU-n-7'^>'l/XX2. 3ml£flD;i> 1 1 OViZX 
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113. (2R, 5R) -2- (t-7*;l) -5- (3-**7-^p7 
j-jU) ~5-7x -;^-l, 3 - 5 >- 4 -*y(D&tfi 

(2R. 5R) -2- (t-7>;U) -5- (3-K>yjl7f 
+ i/y^n^fyW -5-7x-;l/-l, 3 -i^^+V^ >- 4 l . 
5 8 2 g©x^/-;l/4 0ml ®&K7k&ll7N*5 ^7^-£&4 3 0mg» 

Kl. lml ©i^no^ *75 0ml?g&K-7 8°CT* Wj ;l/;7 d 
K0. 6 3ml^jDXT5Ma^L^5^(C-7 8°CT?gTU P 
10 filiT 1 5 £fflft# Uc 0 h "j xf;l/7 $ > 0 . 5 m 1 £7jd 

&&:^*^>/Bt$i^=8/l) l:t^UIM^l. 36g 

114. (2R) - (3, 3-;7^d->>»p7^) -2-fcKn* 

Ii3r#/: (2R, 5R) -2- (t-y^U) -5- (3-^-+yi/^ 
nyf-;U) -5-7x-;l/- 1, 3-;>:**7 5>-4-*7£BH\ 
20 #J3 <hl^0#&KTMffc&^£$!!ji Uz 0 

#%flll 3 

(2R) - (4. 4-^7Md-/^p^->;P) - 2 - fc Kp* >>- 2 - 

25 IS1. (2R. 5R) -2- (t-7*;U) -5- M. 4-i?***z 
b°p F4. 51 — OU) -5-7^_;l/-i, 3-7^-^7^>- 

1. 4-5?***- 8-**7Xb°u [4. 5]f*>*fflt\#^i2 
Ifi 1 W2 i^C^ICT^S-fk^^MiiLfco 
30 Ig 2 . ( 2R, 5R) -2- (t-7>;U) -5- f 4 -d-*y i/*p/y 



WO98-0564 1 |ffle://J:\Legal\Patents\WO98-05641 xpcl 



Page 93 of 1 1 



WO 98/05641 PCT/JP97/02600 

91 



±2M -5-7x-^-i. 3-^^V7>-4-^-yg)^BK 

Iiltit (2R, 5R) -2- (t-y^U) -5- (1, 
IfXt'P [4. 5] -5-7x^-1, 
>-4 -*>8 3mg07t h >4ml7k0. 4ml iftCiiSCTp- h 
5 ;Ui > >K 5 2 mg^JDX. 5 0 "ClZX 1 3 iMm* Ut. 7"t? h 

Iff 3. (2R) - (4. 4-v>7;M-p->?P'\^->;U) 
10 k2 z^Mm®£& 

JM2V%fz (2R. 5R) -2- (t-7>^) -5- (4-**7>* 
o's+Wl/) -5-7x^-1, 3-yt+V7>-4-t>$ffll\ # 
^J3 tHtt©^fti:tlMMfc^lliLfc. 

is 1 4 

(2R) - r (1R) -3. 3 -v>7;M-p->?P^>^;l/l -2-bKo 
^■>-2-7x-^H 

XS1. (2R. 5R) -2- (t-7>;l/) -5- r (1R) -3-fc K 

D^^-f;;->^p^>f;i/1 -5-7 x— 3— ^»v?>- 

20 4-^->CD^B£ 

(2R. 5R) -2- (t-7^U) -5- [ ( 1 R) -3-**7>?p 
-5-7x-;U-l. 3-^^-^7^>-4-^>4 6mg©f 

5 5mgf#fc, 

IS! 2. ( 2R. 5R) -2- (t-7*?7t/) —5— f (1R) - 3. 3- 
■^MDy^P^Vf/l/) -5-7x-;l/-l. 3--^^-^7^>-4- 

30 07 *•=■ hDVC9A2 0mg<D7 0%7 -yftlTK^- t'U v?>0. 
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5m 1 m&fctZ*<%T (2R, 5 R) -2- (t-Zf^-jV) -5- 
[ ( 1 R) - 3 — t Ka*W ^ j S^n^W-yU] -5-7i-^-l, 
3-mV7>-4-t>3 4mgOi>^Dn^y0. 5ml 

/Co 

(2R) - r (1R) - (3. 3-->7;l/:j-p^p^>^H - 
2-fc KP*->-2-7x-;l/gti%6D^fit 
io (2R, 5R) -2- (t-W) -5- [ (1R) -3, 3-y7;W 

o->^d^>^;u) -5-7x-;i/-i. 3-mv7y-4-t>^ffl 

t\ i ig2 tmmvumzxmmit&wzmi&uz. 



25 



30 
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m * © 

c i > c i ] 



Ar q 

HO- 



-ti-x— (~y~ r 2 1 1 ] 



IS^tdt U -;i/g©S±©ffi£© l -Sffl©**^ ttfi»T;i/*;u 
hU7^py^^ ->rys, tKKS, - hoi, fitt7*3**> 

*RC W7 * ^^Tggl $ tlX t> <k I 3 ~ 6 {1© ? p 7;W* 

;i**au R'liffi©© i ~6«©7k5Ma : Fj&< , 7 *5WrPCB**ttTi.* 

S*fr£Stfft<5 1 ~ 2 ^©^xPSH^W-f 5^-7^7 U -;i/7^+;I/S^ 

L< Ii^ra7 y-;i/7^y-^S (K7?sMr/i'& 7';-;i/7;uy— ;i/ 
g x ^d7'J -;i/7yu*rt4SR0 c 'vr d7 y -;U7A/y^;PS®3i±©ff 
l -3^©7K*H r Flifiiffi7;i'+^S> h 'J 7^d y >7 / 

Ss tKKS> -hoS, fitt7;P3*->*;^:-^ ^pyvM^ 
T^p + ^Sx 7 S /SX{i®«i7vl/+;l/7 i jmrfcteZftX^T b* 
l\, ) **U *bTXIiOXISNH£^7o <&U R'RtfR 2 ©*, 

<<h^>-o«, -^±©7-y*jii^wrso ] t*$n5W^7.^ 
i.4- i?s»f^ ij ?>mmftxtt*<Dm¥mim®ztio 

(2) ArjWaK7/l/*A4k hV7^uy^;l/S x *>7yg, 
-HpS, «7^3 + ->^;U^;PS, /MJyyR^ fi|R7^3 + ^ 
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HiftS-CBlft $ tlT *> «k I >7 x^;Ht* 5f»#i| 1 IS«© jb^Xli 

( 3 ) r i -4 fflOTK*^ *<7 ym^vmmtixi^mm 

& 3 - 6 ft® •> * d 7^*;UST-fc Slt*iB 1 IB«©^^XIi^cD^^ 

(4) R'#>?D7>;l/g. ->?o^>^,],^ >^n^+i/;US N 2- 
77M-D->?o7>;i/g x 3-7/l/tni/^Dyf;H x 2. 2->77M- 
D^^or^H, 3, 3-^7^ai/^a7^;l/g x 2-7/M-dv/? 
o'O^Ug. 3-7Md^d<^;H, 2. 2-^7Hd^d 

io 'O^g, 3. 3->>7;M-a^D^y*;us, 2. 2, 3, 3-rh 
77;l,tn->^D^>f;H, 3, 3. 4. 4 ~r h ?7;l/;*-n n^> 
f-vug. 2-7;l/tD-/^n^y;H x 3-7;i/^o>^n^v+>;ug N 
4-7;M-n>>? o's+WUg, 2, 2-v>7;M-Di/?o'\*wug > 
3, 3-^7;^oi/^D^+-/yUSXIi4, 4-v?7/M-n*>?a^*-> 

(5) R'#2 -7 MDy^a7f ;i,g N 3 -7;l//J-p >^ n7f-;Ug N 
2. 2-y7;l/tny^D7f;H, 3, 3-^7;M-ni/?o7?-;ug % 
2-7;l/to->^D^>f;H > 3-7;M-oi/?n^y^ug > 2, 2- 
y7;l/tD'/^D'<>f;H, 3, 3-^yjltvi/i;a^.yi-jvm. 2. 

20 2. 3, 3~r h7 7;^ni/^D^>f-yl/S. 3, 3. 4. 4-xh57 
;l/^-D->^ d'O^^Ss 2~7^Di/^n^>;l/S. 3-7;M-n-> 
^n^WI/g, 4-7;M-o>?D'\*>;bg N 2. 2 - >?7;l/^D i/ ^ 
n's+v^US. 3. 3-^7^Di/^D/\+>;|.SX(i4 ( 4-i>7;M- 

25 9 S^o 

(7) R 2 # x ffifc© l~6ffl07k*IS?-*<7.y^IS : fTff«|$tlT^Tfe 

30 
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R* R c 

o— A— A— R e 



cn] 



{i/«£oT*^»rKU r\ R tf Ru t R c ^i5i-^u< lima o> -en 

L<lii'^D7^i/«t*tK 3tlM*R b <!:R <, XliR <, <!:R«(;l, *ft 
10 o -Cj£&& 3 ~ 8 ®0 is >? v 7;u*;i/gXli * d 7;uy -)\> 

(8) R 2 *<ffig© 1 ^eTOTK^^^'y^^-Cgm^tlTC^fei 

t 5-15 <i©fi«wfc£ t < 7;i^-^g, 

15 7;u+-^S. i/^D7;b^;us±o&W©7k^^ : F*<<&ift7>'i/+;i'-eg^ 

$ tlT *> «fc ^ •> ? D 7 /U+^/l^Ug^ t < 11 •> ? o 7 fc*)V7 to* 

>2 D7;uy-^«l±©ff^07K^ ; P*<fiffi7;i/+>'UT*^$ti 

XI ^X *> <kC * is ? aTJ^^^TJV^Jl&m L<l*is? aTJV'r-frTJl'r 

20 1 IB«©fk^Xli-eoilWlc^$n9 S£ 0 

(9) R J *^>v^;i/S> 7x^f;H, 7x-;U7 p ntVUS x 7x-;uy 

t*d hVi/S. 3 - tf y f- ;us^ 4 - tru f- 2 - 77 y 
;M f- 2 - fx^;M f- ;US^ 3 - ^ f- 1 - >r $ ^7 

25 y ;m f^s> 2 - -r i *v u /m f- 4 — r $ *v y /m f- 3 

-e5y^Mf;H^ 4-e5 , /'J;Mf;H, 2-7«j;Mf;H> 3 
-7'J;M^S> 2-fc?D'J;Mf/l'g, 3-toiJWf/H N 2-b° 
ij $ 4 - f y ^ v?x.;M 5 - f y 5 

S> t'5^-;Mf^, 3-t?y^-/Mf-;US* 4 - try ^-yM 
30 f;ug. 2-+xi?Wf;H, 2-^7fx.rjMf-;l/gXli2--<y 
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(fflU WsVA,*^ 7x^;H, 7i-^D^ 

(10) R'#3, 3-v>7;I/^-p>>^D^>^;UST*t), R 2 *<2-^jc. 

3-f-x_/M*/l/* N 2 - 7 'J ;M ^;ug N 3-7>J;M 

7 »J ;m ^ug, f U f-;uxtt^> s;^i©»±©ffiat© i ~ 3 <i® 
7k^ : f{i{a«i7^;PS N MJ7;M-D^;t,g x ^ 7 yi, TKifcg, ^ 
hog N <£&7^*i/*^tf^i^ /xayvR^ fi»7^3*S/«, 
7^ySX{ifi«R7^;l/7$yS-cil«|$tiTl^feJ:^ e ) T&Sft* 

(11) HftiS [ I ] T'*$tiSjk^*< N 

(2R) -N- [1- ( 4 - y ^vU- 3 tr^tf 5*>-4-- f 

;U] -2- [ (1R) -3, 3-*7;M-o->?d^>?-;!/| -2-t Kp 
*>-2-7x-/l/7t h7i b\ 

(2R) -N- [1- (4-^f^-3-^>r-;W tXiJ^>-4H 
;U] -2- [ (IS) -3, 3-i?7;l/^-D>'^D^>^;u] -2-t Kd 
+ ->-2-7x-;l/7t |>7 S h\ 

(2R) -N- [1- (4 -^^;l/-3-^>x— Jl) f^U -7>-4--f 
;U] -2- [(IS, 3 S) -Z-7)V*ui/>?u1>1-)V} -2-t Kd 
+ ->-2-7x^7th7; h\ 

(2R) -N- [ I - (4->^;l/-3-^>x-;i/) t^'J S>>-4 
^] -2- [ (l S. 3R) -3-7/M-n«>?a^>^;l/] -2-tKn 
+ ^-2-7i-;P7-feh7; h\ 

(2R) -N- [l- (4 ^;U-3-^>x-;i/) f^'J i?>-4->f 
/U] -2- [ (l R, 3S) - 3-7 JUJrai/ 9 nl^/V] -2-t Ka 
+ i/-2-7x^i;l/7-(r F7 ^ K> 
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(2R) -N- [1- (4->^;u-3-^>x-;w) b*^Uv?>-4— r 
,t/j _ 2 - [ (1R, 3R) -3-7/M-o->?o^>^;l/) -2-tKP 
^•>- 2 -7 x— ;UT-ir h7; h\ 

N- [1- [ (3Z) -4 - MJ7;i/4-py ^^-3-^>x-;U] b'^U 
5 i?:/-4~f/1/] -2->^n^>^t/-2-hKD^->-2-7x-^7 
•feh7 5 K\ 

N- [1- [ (3Z) -4-7;l/^u>^;u-3-^>7 L -;H b'^'Jv> 
>_ 4 — -2 Ko+^-2-7x- ;U7-b 

h7$ h\ 

10 N- [1- [ (3E) -4-7;l/^n>^;l/-3-^>x-^] f^U^ 
y-4—f;u] -2 -->^n^>^;i/-2-t Ko*^- 2 -7x^-;U7-tr 
H7SK, 

(2R) -N- (l ->'?D'\7*f-;Mf-;pe^'J £>>-4->f;l/) -2- 
[ (1 R) -3, 3 -y7/l/tD->^a^>f;H -2-b Ka*->-2- 
is 7iz;l/7-t? h7^ Kn 

(2R) -N- [1- [ (3E) -4-7^nyf;i/-3-^Vf-;l'] 
b'^D ^>-4—f )V] -2- [ (1R) -3, 3-^7;l/tDy?n^y 
^)V\ -2-bKo*^~2-7x-^7th7; h\ 

(2R) -N- [l- (6 -y^;i/b<J 2 --OM^) b^'Jv> 
20 >-4-^;l/| -2- [ (1R) -3, 3-i?7;l/to^^D^>f;i/] - 
2-t Ko+>-2-7i-;b7-t?h7i h\ 

(2R) -N- [1- (3-^i^;M b'^'J v>>-4--f;i/| - 
2- [ (1R) -3, 3-^7^D->^n^>f;H -2-bKo + y- 
2-7x~;U7-tr YTl h\ 
25 (2R) -N- [1- (3-7>J;M^;t/) b'^'J >>>-4 -<< )V\ -2- 

[ (1 R) -3, 3-^7;M-o>>*D^>^;t/| -2-b Kp + >>-2- 
7x-;KT-b h7i h\ 

(2R) -N- [1- (2-7'J;M^/l') b'^'J v 5 >-4--f;H -2- 
[ (1R) -3, 3-^7;Wd'>^dW;|/] -2-t Fo + ->-2- 
30 7x-/l/7Hr h7; h\ 
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(2R) -N- [1- (2-f'Ji5;Mf;b) 'J x >- 4 ;U] - 
2- [ (1R) -3, 3-i>7;M-n->?n^>f-;i/l - 2 -tKD*v- 
2-7x^7* hTi h\ 

(2R) -N- [1- (3->h + ->^>^) t ^'j^>-4-^;U] - 
5 2- [ (1R) -3, 3-i?7;^Di/^D^>f;|,] 
2-7x-;l/7-tr hTS h\ 

(2R) -N- (1 -<>^;l/t'<U^>-4-^yU) -2- [ (1R) - 
3, 3--^7;l/^ni/^D^>^;l/] - 2 - 1 Ko* >- 2 -7 x^T-fcr 

io (2R) — N— [1- (3-yjltaK>-Jj]y) fcX »J >> >- 4 -^,|/| _ 

2— [ (1R) -3, 3 ->>7;M-o->?d^>^,U/) -2-tFo*->- 
2-7x-;l/7th7; h\ 

(2R) -N- [1- (3-^DDOi?;l/) t*^ U >— - 
2- [ (1 R) -3, 3-S?7;l/;fro^y-D^>^/i/| -2-t Ko*>- 
15 2-7 3.-)\,T-bYT i h\ 

(2R) — N— [1- (2-^x^;M^,t,) br-^U a?>- 4 — OU] - 
2- [ (1R) -3, 3-i>7;M-n->7o'<>^l/) -2-tKo*->- 
2-7x-;l/T-t?hT^ h\ 

(2R) — N— [1- (6-7;;f'Jy>-2-^;Mf;|.) b^ijy 
20 >-4--f;V] -2 - [ (1R) -3, 3-^7;M-oi/?D^>^;l/| - 
2-t Ko + y-2-7x-;l/7-bh7 ^ h\ 

(2R) -N- [1- (6-T^y-4-^ F4.>t''Jy>-2-'f;Mf 
*) bf^*>-4 — OV\ -2- [ (ir) -3, 3-s?7;M-d->*d 

^>f-;l/] -2-tKp4ry-2-7x^7th7; h\ 
25 (2R) -N- [1- (3-7;;-5->f;K>^l/) e^'J^>- 

-2- [ (1R) -3, 3-&7/Ujtai/9a1>*jV] -2- 
hKD + y-2-7x-yl/7-bh7; h\ 

(2R) — N— [1- (3-7;M>-/;l/) U V >- 4 ->f /lO - 
2- [ (1R) -3, 3-iS7Jl*a->?n^>1-j\,] -2-fcKa*->- 
30 2-7x-;U74?hT^ h\ 
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(2R) -N- [1- (2-7;M>^^) U i>>-4 -4 )V\ - 
2- [ ( 1 R) -3, 3-^7;M-n->?o'<>f-;l/| - 2 - t Ko*-/- 

N _ [!- (4-7;M>^) t^Ui?y-4-^;H - 2- 
5 [ (1R) -3, 3-J?7^*n->i'D^f^] -2-kKn*i/-2- 

7x-;l/7t F7;K> 
(2R) -N- [1- (4-T^/-3-^ f^'J^>- 

4-^,1/) -2- [ (1R) -3, 3--^7;^n^^D^>^;l'] -2- 

t Ko*S/-2-7x— -rt/T-fe h7S h\ 
io (2R) -N- [1- (3. 5-;7;MvW) fcf^ U ^ >— 4 — f 

;U] -2- [ (1R) -3, 3-i>7;M-a>?o^>^;l/] -2-tKn 

^■>-2-7x-;l/7-lrF7; h\ 

(2R) -N- [1- (5->f-;i/7 5>-2->f;M^i') f^'j^y- 

-2- [ (1R) -3, 3-^7^D^^D^>^;W] -2- 
15 bKn**>-2-"7x— *7*h7 5 h\ 

(2R) -N- [I - (3-/^l"0^1/) t^«jy>-4— f/U] - 
2- [ (lR) -3, 3-s*7/l/*D->$'n'*>f7U] -2-tKo + i/- 
2-7x-;^7H? h7 $ b\ 

(2R) -N- [l- (4-n+-X>^W f^Ui?>-4--f;U] - 
20 2 - [ (l R) -3, 3-^7^tD-/7D / <>f;V] -2-t Fo+>- 
2-7x-;l/7-trh7; h\ 

(2R) -N- [1- (3-TS h + s/'O^) fc?"Ojv>>- 

4-- T;U] -2- [ (1R) -3, 3-i?7;l/^Pi/^D^>f L ;l/] -2- 
t Ko + x-2-7x-;i/7-fe h7^ h\ 
25 (2R) -N- [1- (4-7;/-3-7/l/tn^V^l/) b'^Dv>>- 

A-4)\S) -2- [ (1R) -3, 3-i?7;M-n i/^o^>^;l/] -2- 
t KD + »>-2-7x-;P7-feh7$ h\ 

(2R) -N- [1- (6-7iy-4-/f->Hfy5>>-2->f/l/) 
>J S?>-4--f;l/] -2- [ (1 R) -3, 3--77;l'tD->7D^>f 
30 ;U] -2-h Ko*>-2-7x— ^7-b h7^ h\ 
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(2R) -N- [1- (3-7;;-4-7Wd'<>-J;1/) fc^>;^>- 
4— (A,) -2- [ (1R) -3, 3-^7;M-o->:7D^>f-;i/] -2- 

(2R) -N- [1- (5-7 i hX'Jy>- 
s 4—j)l>] —2— [ (1R) —3, 3->>7;M-pi/?D^>f-,l/] -2- 

(2R) -N- [1- (2-7;;-4~70Df>Ji>>-6->fyMf 
/W f^Ui?>-4-^;U] -2- [ (1R) -3, 3-*7,M-u->*n 
^>f-;U] -2-fc Kn*i/-2-7x^;U7-tr h7i h\ 
10 (2R) -N- [1- (3-75 y-5-^DD^>i?;U) t^'Jv>- 

4— T;U] -2- [ (1R) -3, 3-^7;l/4-Di/^n^>f-;U] -2- 
t Ko^->-2-7x-;UT-tr h7< K> 

(2R) -N- [1- (4-7 5 y -3, 5-it7J\,7tnK>itj\,) f/^ij 
S>>-4— OU] -2- [ (1 R) -3, 3-y7;^Di.?D^>f 
is ;!/] -2-fc KD + ->-2-7x^;U7-tr h7 5 h\ 

(2R) -N- [1- K^^y'-;l/-5-^Mf;l/) f^'J ^ 
>-4-^;U] -2- [ (1R) -3. 3-i>7;l/7t-a->^o^>^;u] - 
2-fc Ko + ->-2-7x-;U7-tr f*7 5 h\ 

(2R) -N- [1- (6-7^;f'Ji?>-2-^;Mfyl/) tXiJ/ 
20 >-4-> f;l/] -2- (3, 3-v>7;l/toi/7n7f;l/) -2-tKn + 
•>-2-7x-/l/7-b h7 5 h\ 

(2R) -N- [1- (6-7= y t'U ity- 2 -Jj\,/3-J\s) t'^ U * 
>-4--T;U] -2- (4. 4--77;l/^Df>^D'\+i/;l,) -2-fc Kp 
*>-2-7x-;U7-fc h7 5 KXIi 
25 (2R) -N- [1- (6-7 5 J fc° U i/>-2 -4 to* =f-A<) fc ^ >J 

>-4--OU] -2- [ (1R) -3, 3->>7;M-n->:7n^>f-;l/| - 
2- (4-7;Vtn7x-;W -2-fc Ko + vT-fc h75 V"QhZm#% 

(12) -«5£ [I] T«*n-5ft^«|*<, 
30 (2 R) -N- [ 1 - (6 ij -Jy- 2 - >f ;M i~ Jl) fc/^ 'J i? 
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y_ 4 _^;U] -2- [ (1 R) - 3, 3-y7^toi/^D'^f;H - 
2-t KD + y-2-7i- yUT-fe H7; h\ 

(2R) -N- [l- (3-^xx;M^) e-^y j?>-4—f;U] - 
2- [ (1R) -3, 3-v?7;U^-p->^o^>^;U] -2-tKn*->- 
5 2-7xx;U7-fe h7 5 h\ 

(2R) -N- [1- (3-7»J;Mf-;l/) t'^'J 5?V-4— fil/] -2- 
[ (1 R) -3, 3-^7;U^-dv/^d^>^;H -2-h Kd*>-2- 
7x-/V7t h7 * h\ 

(2R) -N- [1- (2-7 'J;M*7U) h*^Uv>>-4— OH -2- 
io [ (1R) -3, 3-^7;WDi/^D^>f ;H -2-t Kd + >>-2- 
7x-/l/7t t>7 ; h\ 

(2R) -N- [1- (2-fJ 9*/* AS) f^U ^>-4-f;l/| - 
2- [ ( 1 R) -3. 3-i?7;l/^-nv/^D^>^;l/] -2-t Kn*^- 
2-7i-;l/7-tr h7 5 h\ 
is (2R) -N- [1- (3-^ h + t'^ y v> >- 4 - 

2- [ (1R) -3. 3-^7;l/^-ni/^D^>^U] -2-tKo*->- 
2-7 x-;U7-t? h7; h\ 

(2R) -N- (\-<yi>Jlif^)i>y-A--(Jl) -2- [ (1 R) - 
3. 3-y ; 7;l/^-o*>^D^>^;V] - 2 - 1 Ko*y- 2 -7 x-^7-tr 
20 h7^h\ 

(2R) -N- [l- (3-7^n^y^;u) t'^y i>y-4 -4 ji] - 
2- [ (1 R) -3, 3-v f 7;l/^D^^D^>^;u] -2-t Ko*<>- 
2-7i-;l/7th7; h\ 

(2R) -N- [1- (3-?ddOv>;P) »J 'J >- 4 --f - 
25 2- [(lR)-3. 3-^7;l/^-D«>^D^>f-;l/] -2-t Kn + ->- 
2-7x^;U7-tr b7; K> 

(2R) -N- [1- ( 2 -^xzl;1// f^'J v>>— 4 —-i)V\ - 
2- [ (1R) -3, 3-v?7;l/tDy^a^>f;|/] -2-tKn*->- 
2-7xx;U7* h7; K> 
30 (2R) — N— [1- (6-7 U hf'J i?>-2-j JUS f-jU) f^'J * 
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>-4-> r/U] -2- [ (1R) -3. 3-^7;l/^n->^ D ^>^] - 
2-h Ko + y-2-7x-;l/7th7; h\ 

(2R) — N— [1- (6-7; y- 4-^ h + ->f'Jy>-2-^;Mf 
h^U*>-4->r*] -2- [ (1R) -3, 3-*7,M-n^n 

s -2-h Kd*->-2 -7 ±-jUT-t hri b\ 

(2R) -N- [1- (3-7;;-5->fyK>y>l.) h^U^>- 
4-^OU] -2- [ (1R) -3, - 2 - 

(2R) -N- [1- (3-7;/^>^) h^ U is >- 4 ->f ;t,] - 
10 2- [ (1R) -3, 3-v7;l/*n>?n'<>f-,t/| -2-h Ko*^- 

(2R) — N— [1- (2-7;^>^) h^ U ^ >- 4 -f;U] - 
2- [ (1 R) -3. 3-^7;l/^Dv^ D ^>f-;b] -2-h Fo+>- 
2-7i^7th7; h\ 
is N- [1- (4-7;M>y;l.) h^ y > - 4 - ^ ;U] - 2- 

[ (1 R) -3. 3 T ^7^;tP-/y-n^>^i/| -2-h Kd^v-2- 

(2R) -N- [1- (4-7^y-3-y h + tX'Jy>- 
-2- [ (1R) -3, 3-i>-7;M-o->?n^>^;i/| _ 2 - 
20 h Kn+i/- 2 -7x-;l/7t h7; b\ 

(2R) — N— [1- (3, 5-^7 h'^'J i>>-4--f 

^] -2- [ (1R) -3. 3--?7MPy^D^>f;l/] -2-h Kd 
*->-2-7x-;b7-t?H7= h\ 

(2R) — N— [1- (5-^f-;l/75>- 2--r;Uyf-;u) h*^ij^>- 
25 4-^;l/| -2- [ (1R) -3. 3-v7;M-D->?o^>fvl/] -2- 
h Ko + y-2-7x- ;U7-h K7 5 h\ 

(2R) -N- [1- (3-/ TA/KyVjV) h'^i; .^>_4_y;U] - 
2- [ (1R) -3, 3-^7;^Di/^ D ^>^;U] -2-tKD + y- 
2-7x-^7-h h75 h\ 
30 (2R) -N- [1- (4-y (< + ^>y;l,) tX>J ■J>-4_^ [/] _ 
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2- [ (1R) -3, 3 -v^M-dv^o'* >?•;!/] -2-bFn*>- 
2-7x^;U7-trh7$ 

(2R) -N- [l- (3-7$ h+->^>^^) e-^ys?y- 

4_^ ;U ] _ 2 - [ (1R) -3. Z-VVfrtui/tu^sf-W -2- 
t Fn*->-2-7 x^;UT-t ^ h\ 

(2R) -N- [1- (4-7;;-3-7Wd'(>^) e^'J-7>- 
4--r;U] -2- [ (1R) -3. 3-i>7;l//i-n^^n^>5 L yl/] -2- 
h Ko + >-2-7x-;W7-lr h7$ h\ 

(2R) — N— [1- (6-T i J-4-/mW t'^ 
•J i> > — 4 — -2- [ (1R) -3, 3-?7AtD->^o'«>f 
;H - 2 -^h Ko+i/- 2 -7 x-/P7t h7 $ h\ 

(2R) — N— [1- (3-7$ y-4-7;M-o^>v>;U) f^'J^>- 
4--f;U] -2- [ (1R) -3, 3-->7;M-o>:7o^>^;i/] -2- 
t Kn + *>-2-7x-^7-bh7; h\ 

(2R) — N— [1- (5-7$ J -2-yjl^o^>^Jl) f*'J'7>- 
4 — f 7W] -2-,[ (1R) -3, 3-^7;l/^-uv/^D^>f-;l/] -2- 
b Fo*->-2-7x-;l/7-t?h7$ Fx 

(2R) -N- [1- (2-7;;-4-?Dnb''J i?V-6— f/U^ "f- 
T;l/] -2- [ (1R) -3. 3-i>7;M-D->? d 
^>^;u] -2-t Ko + ->-2-7x-;l/7t h7$ Fs 

(2R) -N- [1- (3-7 $ DD^^;l/) k'^U^>- 

4-*;l/] -2- [ (1R) -3. 3-^7;Vtoy?n'^f;H -2- 
t Kd*->-2-7x— >UT* h7 = Fx 

(2R) -N- [1- (4-71 y -3, S-ityjltvOitJl) k°^U 
i>>-4-^r;l/] -2- [ (1R) -3, 3 -v*7;U*D P^>^ 
)V\ -2-h Ko4-*>-2-7a— A/7*F7 5 h\ 

(2R) -N- [1- (^X'f $*V-;l/-5->f/M^;l') 
>-4— fA/| -2- [ (1R) -3, 3-i?7;l/tD-/^a^>f^] - 
2-t Fn*^-2-7x-;U74?h7$ Kx 

(2R) -N- [1- (6-7$y hTU5?>-2— f;Mf-;U) f^'J-7 
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>-4— <)V\ -2- (3, 3-i?7;l/tPi/^ny^) _ 2 -fcKo* 

(2R) -N- [1- (6-7;;t'Ji?>-2-f;M^) t'^'J 
>-4— f/l/] -2- (4, 4-i?7;l/tni/^D^^l/) -2-tKo 
s +i/-2-7x-;l/7t h7 $ KXtt 

(2R) -N- [1- (6-7 = J t°'J v>- 2 -^;uy k XiJy 
>-4-^;U] -2- [ (1 R) -3, 3— ^ykfoS/^D'Of-rt,] - 
2- (4-7Wd7x-;1/) -2-h Kd + >74? h7 5 KT?**»*« 

o (13) (2R) -N- [1- (6-7-;k , ^>-2-^;Mf;l/) h° 

^.j^>-4-^;U] -2- [ (1R) -3, 3-y7Wn^o^>f 

(1 4) »*^lie*©-«S^ [I] 0{t^XW^©ISIW(cfF$L9 5 

(15) Ax^ >J >M>£S**<Bte**£je. *l*K1ttttma«;&.«u 

(16) »*51EtOHRi5 [I] ©jk^»Xli*®H^«{=|flFSL9* 

r*7j& 

(17) (a) -jft^; [III] 



30 
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Ar 

HO — I — COOH [ffl] 
R 10 

5 K4>> A r 1 E«©»»*W U R ,0 l*ffi&©l~4^©7R5&II 

^7 «y ^ig^-esisi $ tin *> i 3 ~ 6 m © -> ? o r Jim 

J^&3~6<@©*>* D7;i/+;H^It] ■C7K$n^^;u^>MXli'?-© 
SJCttUHW**. [IV] 

10 

hx-<^)n- r2° [iv] 
«U^*«5~1 5ffl©IWn«U<li^l»n©ll&)»iSi^bjc*S, 

is u<iira^n^i~2{i©7kKgx«^+7g^wr5j^fgU(5~i 5® 
®©^TPM : f^-r^^-fPTU->'P7>'u+;i/S^u< i^for u 

20 'J-;l/7^;HR^fa7'J -/U7;l/$-— ;US©SU:©fflR© 1 ~3{@ 
-hoS> fttt7/U3*->rt>M?.=./l/3 > A D y>||^ &R7J\'3*>> 

*««^u<tt««**ifc7$yai, *««*u<«««$nA:fi»7 

25 l\, ) «U ^L/TX{iNHX(iO^-r o ] T^$ft£tt£^XI**© 

R ,0 XI*R 20 *<*&S£IX 1 ~2<1®7K&S 

30 j\s*;-jimxte7vJi'*)i>**i'JiJi>x-ji<m*:G-fzm£te. 
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10 



15 



20 



25 



©*UlRJ6*jTi\ Dei Mi 

(b) ±e-»5^ [iii] 0*fr#>w&to*0Kjti&mmft*-&^ 

[V] 



*rr* 0 ] "c**n*ft^«j*R««Lfcft^ -»5« [vi i] 

R 20 -L [VII] 

(c) JJEHRS [V I ] (Dit&®£1fo8mLtz^ -«5£ [VIII] 
r^-cho [vm] 




N- E [V] 
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1 ~2^®^ro{j^*W^£ / \f-D7U-->'U&, 'VfoTV-A'T 
Jlf-Jim. T 'J -^T^^-^S. ^n7'J-^ ^xnTU-yl/T;!/ 

t±ie i p^i© r ' °&cf r 2 * *Rit>*ff 9 c <h *> t> a z 1 tern© 
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